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(57) Abstract: Compounds, pharmaceutical 
compositions, and methods for the treatment 
of a hyperlipidemic condition in a subject. 
The compounds of the present invention are 
apical sodium co-dependent bile acid transport 
inhibitors and are 1,4-benzothiazepine and 
1,5-benzothiazepine compounds corresponding 
to Formula L wherein j, m ,Y, Z, R^^ R'^, R^^, 
R2B and R^ are as defined in the specification. 
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NOVEL 1,4-BENZOTHIAZEPINE AND 1,5-BENZOTHIAZEPINE COMPOUNDS 
AS INHTOITORS OF APICAL SODIUM CO-DEPENDENT BILE ACID 
TRANSPORT AND TAUROCHOLATE UPTAKE 



101] This application claims priority to provisional U.S. Application Ser. No. 
60/220,966 filed July 26, 2000, incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[02] The present invention relates to compounds, pharmaceutical compositions, and 
methods for the treatment of a hyperlipidemic condition in a subject More 
particulariy, the present invention relates to novel l,4-benzothia2epine and 
1,5-benzothiazepine conqwunds that are useful as apical sodhnn co-dq)endent 
bile acid transport inhibitors. 

BACKGROUND OF THE INVENTION 

103] The major metabolic fate of cholesterol in the human body is in the hepatic 
synthesis of bile acids. Bile acids are both passively and actively reabsorbed 
from the small intestine and recycled via ike enterohepatic circulation to 
conserve the total pool of bile acids. Dietschy, "Mechanisms for the intestinal 
absorption of bUe acids", J. Lipid Res.. 9:297-309 (1968). Bile acids undergo 
passive absoiption in the proxunal smaU intestine and active transport in the 
tenninal ileum. Love et al, "New nisights into bile acid transport", Curr. 
Opin. Lipidol., 9(3):225-229 (1998). Ileal active transport accounts for the 
majority of intestinal bile acid uptake and is the exchisive route for laurine- 
conjugated bile acids. Id. Ileal active transport is mediated by the apical 
sodium co-dependent bile acid transporter ("ASBP', also known as the ileal 
bile acid transporter or "IBAT') localized to flie distal one-third of die ileum. 
Craddock et aL, "E3q)ression and transport propoties of the human ileal and 
raial sodium-dependent bile acid transporter^. Am. J. PhvsioL. 274 
(Gastrointest liver Physiol. 37):G157-G169 (1998). 

I04J An equihbrium generally exists between hepatic cholesterol and the bile acid 
pool. Interruption of the enterohepatic recirculation of bile acids (e.g., the 
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binding of intestinal bile acids to a sequestering resin such as cholestyramine; 
the swgical removal of the ileum to physically eliminate ileal ASBT; or the 
specific inhibition of ileal ASBT) results in a decrease in the liver bile acid 
pool and stimulates increased hepatic synthesis of bile acids fix)m cholesterol 
(i.e., an upregulation of cholesterol-7a-hydroxylase activity), eventually 
depleting the liver's pool of esterified cholesterol. In order to maintain hver 
cholesterol levels necessary to support bile acid synthesis, the de novo 
synthesis of cholesterol increases in the hepatocytes (i.e., an upiegulation of 3- 
hydroxy-3-methylglutaiyl coenzyme-A reductase activity) and also increases 
the uptake of serum cholesterol by upregulating the number of cell surface low 
density lipoprotein cholesterol receptors ("LDL receptors'*). The number of 
hepatic LDL receptors directly impacts serum low density lipoprotein 
("LDL") cholesterol levels, with an increase in flie number of LDL receptors 
resulting in a decrease in serum cholesterol The net result, therefore, is that 
serum LDL cholesterol levels decrease when intestinal bile acid leabsorption 
is reduced. Stedronsky, in "Interaction of bile acids and cholesterol with 
nonsystemic agents having hypocholesterolemic properties," Biochimica et 
Biophysica Acta, 1210 (1994) 255-287 discusses biochemistry, physiology, 
and known active agents surrounding bile acids and cholesterol. Agents that 
inhibit the transport of bile acids across the tissue of the ileum, therefore, can 
cause a decrease in the levels of cholesterol in blood serum. 

[051 A large number of adults have cholesterol levels that exceed recommended 
levels and can be considered as having hypercholesterolemia. If left untreated, 
such hypercholesteroleamia can result, for example, in atherosclerosis and 
complications of atherosclerosis such as myocardial infarction, stroke and 
peripheral vascular disease. Accordingly, the development of new therapeutic 
agents (such as ASBT inhibitors) that overcome the problems associated with, 
and/or show improved performance relative to, the therapeutic agents 
disclosed in the literature would be deskable. The present invention therefore 
comprises novel 1,4- and 1,5-benzothiazepmes that represent an improvement 
over the therapeutic agents previously disclosed for lise in the treatment of a 
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hyperlipidemic condition, together with phannaceutical compositions and 
methods of use thereof. 

[06] Those 1,4- and l,S-benzotbiepines that have been disclosed in the literature as 
agents for the treatment of a hyperlipidemic condition include the following: 

[07] WO93/16055 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[08] W094/18183 discloses selected 1,4-benzothiazepines as usefiil in the 
treatment of a hyperlipidemic condition, 

[09] W094/18184 discloses selected 1,4-benzothiazepines as useful m the 
treatment of a hyperlipidemic condition. 

[10] WO96/05188 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[11] WO98/05657 discloses selected 2,3-dihydro- 1,4-benzothiazepines as 
therapeutic agents. 

[12] U.S. Patent 5,910,494 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[13] U.S. Patent 6,020,330 discloses selected 1,4-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[14] WO96/16051 discloses selected 1,5-benzothiazepines as useful in the 
treatment of a hyperlipidemic condition. 

[15] W099/35135 discloses selected l,5-benzothiazq)ines as useful m the 
treatment of a hyperlipidemic condition. 

[16] M. Booker et al., "Ileal Bile Acid Transport Inhibitors As Potential 
Hypocholesterolemic Agents," Curr. Opin, In Cardiovascular, Pulmonary & 
Renal Invest Drugs, Vol. 2, No. 3, pp. 208-215 (2000), discloses 1,4- and 1,5- 
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benzothiepines (including Glaxo Wellcome compounds 2164U90 and 
264 W94) as useful for the treatment of a hyperlipidemic conditioiL 

[17] In addition, selected benzotbiepines have been disclosed in tbe literature as 
agents for die treatment of a hyperlipidemic condition. For example, U.S. 
Patent 5,994,391 discloses substituted benzothiepine compounds (including 5- 
(substituted phenyl)-ben20thiepine compounds) for use as ASBT inhibitors. 
WO99/64409 discloses similar 5-(substituted phenyl)-benzothiepine 
compoxmds wherein the phenyl substituent comprises a mono-, di-, tri- or 
tetrasaccharide moiety as useful for the treatment of a hyperlipidemic 
condition. . 

[18} Furflier, other classes of compounds have been disclosed in the literature as 
agents for the treatment of a hyperlipidemic condition. For example, PCX 
Patent Application No. WO94/24087 discloses a group of substituted 
naphthalene compounds as usefiil for the treatment of a hyperlipidemic 
conditioiL 

BRffiF SUMMARY OF THE INVENTION 

[19] A first aspect of the invention comprises novel 1,4- and 1,5-benzodiiazepine 
compounds corresponding to Formula I (as later defined m the Detailed 
Description) fliat are effective agents for the treatment of a hyperiipidemic 
condition or conditions. 

[20] Another aspect of the invention comprises pharmaceutical compositions 
comprising one or more of the novel 1,4- and 1,5-benzothiazepine compounds 
corresponding to Formula I tiiat are suitable for use in treating a 
hyperlipidemic condition or conditions. 

[21 J Still another aspect of the invention comprises methods for the treatment of a 
hyperlipidemic condition or conditions comprising administering to a subject a 
therapeutically effective amount of one or more of the novel 1,4- and 1,5- 
benzothiazepine compounds corresponding to Formula 1. 
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[221 Still another aspect of the invention comprises methods of making the novel 
1,4- and l,5-ben20thia2epine compomids corresponding to Formula I. 

[23] Still another aspect of the invention comprises novel 1,4- and 1,5- 
benzotfaiazepine compounds corresponding to Foimula VII (as later defined in 
the Detailed Description) that are effective agents for the treatment of a 
hyperlipidemic condition or conditions. 

[24] Still another aspect of die invention comprises pharmaceutical compositions 
comprising one or more of the novel 1,4- and l,S-benzothiazepine compounds 
corresponding to Formula VII diat are suitable for use in treating a 
hyperlipidemic condition or conditions. 

[25] Still another aspect of the invention comprises methods for the treatment of a 
hyperlipidemic condition or conditions comprising administering to a subject a 
dierapeutically effective amount of one or more of the novel 1,4- and 1,5- 
benzotfaiazq>ine compounds coiresponding to Formula VII. 

[26] Still another aspect of the invention comprises methods of making the novel 
1,4- and 1,5-benzothiazepine compounds corresponding to Fonnula VII. 

[27] Oiher aspects of the invention will be in part apparent and in part pointed out 
hereinafter. 

DETAILED DESCRIFnON OF THE PREFERRED EMBODIMENTS OF 
THE INVENTION 

[28] The present invention comprises novel 1,4- and 1,5-benzothiazepine 
compounds that are safe and effective anti-hyperlipidemic agents. These 
compounds generally exhibit one or more superior characteristics relative to 
conventional 1,4- and 1,5-benzothiazepine compoimds previously disclosed in 
the literature as therapeutic agents. These characteristics can include, but are 
not limited to, for example: (a) improved potency, (b) an improved solubility 
profQe, (c) improved compatibility with conventional routes of oral 
administration, (d) an improved safety profile, and (e) elimination of a chiral 
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center at the 3-position carbon ring atom without a significant loss in potency 
relative to the corresponding conventional 1,4- and 1,5-benzothiazepine 
compounds having a chiral center at the 3-position carbon ring atom and 
lacking the novel substituent(s) present in the claimed compounds. 

[29J The compounds of the present invention are useful for, but not limited to, the 
treatment of a hyperlipidemic condition or conditions in a subject, including 
the prophylactic or preventative treatment of a hyperhpidemic condition or 
conditions in a subject The mefliods, combinations, compositions and kits of 
the present invention also are useful for the prophylaxis and/or treatment of 
gallstones. Besides being useful for human treatment, these methods and 
compounds are also useful for veterinary treatment of companion animals, 
exotic animals and farm animals, including mammals, rodents, and the like. 
More preferred animals include horses, dogs, and cats. 

[301 More specifically, the present invention comprises a class of compounds 
useful in treating a hyperlipidemic condition that is defined by Formula I: 




I 



[31] wherein: 

[321 j is 0,1 or 2; and 

[33] misO, 1,2, 3 or 4; and 

[34] R^^and R^^ are independently selected bom the group consisting of 
hydrogen and hydrocarbyl, wherein said hydrocaibyl may be optionally 
substituted with one or more groups comprising one or more heteroatoms, and 
wherein said hydrocaibyl optionally may have one or more carbon atoms 
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replaced by one or more heteroatoms independently selected torn the group 
consisting of oxygen, nitrogen, sulfur and phosphorus; 

[35J and R^® are independently selected from the group consisting of 

hydrogen and hydrocarbyl, wherein said hydrocarbyl may be optionally 
substituted with one or more groups comprising one or more heteroatoms, and 
wherein said hydrocarbyl optionally may have one or more carbon atoms 
replaced by one or more heteroatoms independently selected from die group 
consisting of oxygen, nitrogen, sulfiir and phosphorus; 

[36J oneofZandYisNR^anddieotherofZandYisCHR'*; 

[37] wherein R^ and R"* are independently selected from the group consisting of 
hydrogen, oxo, hydrocarbyl; -R^; ^R^; -NR^R^^; -SR^; -S(0)R^; -S02R^; 

and -S03R ; wherein said hydrocarbyl may be optionally substituted with one 
or more groups comprising one or more heteroatoms, and wherein said 
hydrocarbyl optionally may have one or more carbon atoms replaced by one or 
more heteroatoms indqjendenfly selected from die group consisting of 
oxygen, nitrogen, sulfur and phosphorus; 

[381 wherein R^ and R^^ are independenfly selected from the group consisting of 
hydrogen; hydrocarbyl; ammo; and hydrocarbylamino; wherein said 
hydrocarbyl moeities may be optionally substituted with one or more groups 
comprising one or more heteroatoms, and wherein said hydrocarbyl moieties 
optionally may have one or more carbon atoms replaced by one or more 
heteroatoms independently selected from the group consisting of oxygen, 
nitrogen, sulfur and phosphorus; and 

[39] R^ is selected from the group consisting of hydrogen; alkyl; cycloalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; - 
S(0)R^; -S02R^; and -SOSR^; 
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(401 wherein group optionally may be substituted witii one or more radicals 
independently selected fix>m the group consisting of halogen; -N02; -CN; 
oxo; hydrocaibyl; -OR^^; .Nr13r14. .gj^B. .s(0)r13. .s02R^^; -S03R^^ 
; -NR^3or14. .nr13nr14r15. .co2r13; .qM; .S020M; .S02Nr13r14; 
-C(0)Nr13r14. .c(P)0M; ^OR^^; .NR»C(0)R"; -NR'^C(0)NR'^"; - 
NR^COzR'"; -0C(0)R'^ .OC(0)NR"r'^; -NR'^SOR'^; .NR"S0,R'^' - 
NR'^SONR'^'^; Inr'^SQjNR"^"; -PR^^j^^^; -P(0)r"r14; -P-'rI^rI^R 
^ V; -P(OR^ Vr1< .S-^R^3r14a-. -N+rI^rMrIS^.. ^^^^ 
hydrocarbyl may be optionally substituted with one or more groups 
comprising one or more heteroatoms, and wherein said hydrocaibyl optionally 
may have one or more carbon atoms replaced by one or more heteroatoms 
independentiy selected fiom tiie group consisting of oxygen, nitrogen, sulfur 
andphoq)horus; 

[411 wherein R'^ R*^ and R'^ are independently selected from the group consisting 
of hydrogen or hydrocarbyl, wherein said hydrocarbyl may be optionaUy 
substitoted with one or more groups comprising one or more heteroatoms. and 
wherein said hydrocaibyl optionaUy may have one or more caiton atoms 
replaced by one or more heteroatoms independently selected from tiie group 
consisting of oxygen, nitrogen, sulfur and phosphorus; or 

[42J wherein R" and R" together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
witii one or more radicals selected from the groiq) consisting of oxo, carboxy, 
and quatemaiy salts; or 

(431 wherein R^^ ^ r15 ^^^^ ^^^^ ^^^^ ^^^^ ^ 

attached form a cyclic ring; and 

(441 wherein A" is a phannaceuticaUy acceptable anion, and M is a 
phaimacaitically acceptable cation; and 



8 



wo 02/08211 




PCT/USOl/23533 



[45] wherein R' is as defined above; and 

[46] one or more radicals are independently selected fi:om flie group consisting 
of hydrogen; halogen; -CN; -N02; hydiocaibyl; - R*; -OR^^; -NR^^^"^; -SR 
-S(0)r13; -S(0)2R13; -S03R"; -sV%^ V; -NrI^qrI^; .nr13nr 
%1^; - OM; -S020M; -S02NR^%^'^; -NR"'C(0)R'^; -C(0)OM; - 
S(0)NR^\^'^; .N+r13r14r15a-; -PrI^rI^. .p(o)r13r14. .p+Ri3Rl4R 

^^A"; amino acid residue; peptide residue; polypeptide residue; and 
carbohydrate residue, wherein said hydrocarbyl may be optionally substituted 
with one or more groups comprising one or more heteroatoms, and wherein 
said hydrocarbyl optionally may have one or more carijon atoms replaced by 
one or more heteroatoms independently selected &om the group consisting of 
oxygen, nitrogen, sulfur and phosphorus; and 

wherein R", R'", R", A", and M are as defined above; or 
a pharmaceutically acceptable sal^ solvate, or piodn^ thereof; and 
provided that at least one of R^ R" and R* is R^; and 
provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; and/or 

(b) the R^ moiety comprises a quatemaiy ammonium group or a quatemaiy 
amine salt; and/or 

(c) the R* moiety comprises a phosphonic acid group or at least two carboxyl 
groups; and/or 

(d) the R' moiety comprises a polyediylene glycol groiq) having a molecular 
weight ofat least 1000. 



147] 
[48J 
149] 
[50] 
[51] 
[52] 

[53] 

[54] 
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[55] Preferably, the class of compounds is defined by Formula I wherein: 

[561 j is 0, lor 2; and 

[57] mis 0,1, 2, 3 or 4; and 

[58] R''^ and R'^ are independently selected horn hydrogen and alkyl; and 

[59] R^ and R^ are independoitly selected fiorn hydrogen, alkyl, alkenyl, 
alkynyl, cycloallqri, cycloalkylalkyl, aiyl and aralkyl; or 

[60] R^ and R^ together with the carbon atom to which they are attached form a 
C3-10 cycloallqrl group; and 

[61] oneofZandYisNR^andtheoaierofZandYisCHR"; 

[62] wherein R' and R** are independently selected from the group consistmg of 
hydrogen, 0x0, acyl, diioacyl, and R^ and 

[63] wherein is selected from die group consisting of aiky]; cycloallgrl; alkenyl; 
allQTQ^I; aryl; heterocyclyl; quatemaiy hetoocyclyl; -OR^; -SR^; -S(0)R^; - 
S(0)2R^;and-S03R^; 

[64] wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; and 
quatemaiy heterocyclyl radical is substituted with one or more radicals 
independently selected from the group consisting of halogen; -CN; -N02; 
0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
polyether, -OR^^; .Nr13r14. .sr13. .s(0)r13. .s02R^3. _so3r13. .j^13 
OK^^ -Nr13nr14r15. ^02R^3. ^j^. .s020M; -S02Nr13r14. . 
C(0)Nr13r14. .c(0)OM; -COR^^; -NR'3C(0)R"»; -NR"C(0)NR'^R»5; - 
NR'^COzR'"; -0C(0)R"; -OC(0)NR"r"; -NR"S0R"*; -NR'^SOaR'"; - 
NR^SONR'^R'^ -NR"S02NR«R"; -pA^"^; .F(0)K^\^\ -P+R^^^^j^ 
1 V; -P(Or13)or14. .s+r13r1 V. ^ .n^BrHrIS^-. 

10 
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[65] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyedier substituents of the radical optionally may 
be further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

axyl; heterocyclyl; aiylalkyi; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NrV; -SR^; 'S{0)b7; -SOIeJ; -SObr'^;- COiB7; -CONR V; .N"^R V 

R^A-; .P(0)R V; -Pr'^R^; -P Vr^V; and 

-PCOXOrVr^; and 

[66] wherem the alkyl, polyalkyl, haloalkyl, hydroxyallQrl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^ radical optionally may 

have one or more carbons rq)laced by -0-; -NR -N R R A~-; -S-; -SO-; - 

S02-; -sVav -PR^s -P(0)R^-; -P'^R^^A"-; orphenylene; and 

7 R 

[67] wherein R' and are independently selected from the group consisting of 
hydrogen; and allQ^l; and 

[68] wherein R^, R^^, and RW are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyallgri; 
carboalkoxyalkyl; carboxyaiyl; cailK>xyheterocycIyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 19 

[69] wherein R and R^"^ are independently selected from the groiq) consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
aiylalkyi; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 

^0; .Sr9; -S(0)r9; -S02R^; -S03R^; -C02R^; and -CONR^rIO. 
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[70] and R together with the carbon atom to which they are attached form a 

cyclic ring; and 

171] wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quateroaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaihonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyethe^ or 

[72] wherein R'^ and R"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, caiboxy, 
and qiiatemary salts; or 

[731 wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[74] wherein the R^^, R^'^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyefher radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 
heterocyclylalkyl; caiboxy; carboxyalJq^l; guanidinyl; -OR^^; -NR^R^^; -N"*" 
R^rIOr^A-; .Sr16; .S(0)r9; -S02R^; -S03R^^; -COlR^^; -CONR^rIO. . 
SO2NR^R^0; .PO(OR^^)OR^'^; -P^R^^; 
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-P^R^R^^R^^A-; -S^R^R^^A-; and carbohydrate residue; and 

[75] wherein the R^^, R^"*, and R^^ alkyi; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
allgrlheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -0-; -NR^-; -N'^'R^R^^A's -S-; -SO-; -SO2-; 

.S"^rVs -PR^s -pVr^ -P(0)R^s phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

[76] wherein R and R^ ' are independently selected from the group consisting of 
R^ and M; and 

[77] wherein A is a pharmaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

178] one or more R^ radicals are independently selected fiom the group consisting 
of R^ hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 
aiylalkyl; heterocyclylalkyl; polyether; acyloxjr, -OR^^; -NR^^R^"*; -SR^^; - 
S(0)r13; .S(0)2R13; .S03r13; .S^r13r1V. .nR^oR^^; .nR^^nrI^r 
^^; -C02R"; -OM; -SQ2OM; -S02Nr13r14. .nrHc(o)rJ; .C(0)Nr13r 
-C(0)OM; -COR^^; -OR^^; -SCOnNR^^^M. .nr13r18. .nr18or14. 
-N-^r13r14r15a.. ^pr13r14. .p(o)r13r14. .p+r13r14r15^.. 
residue; peptide residue; polypeptide residue; and carbohydrate residue; 

179] wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy 
radicals optionally may be further substituted witii one or more radicals 
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selected from die group consistii^g of halogen; -CN; oxo; -OR^^; -NR^R^°; - 
N+r9r10rWa-..Sj^16. 

[801 -S(0)r9; .S02R^ -S03R^^; -C02R}^; -CONR^rIO. .so2Nr9r10; 

-PO(OR"0OR''; -P%10. .p+r9r11r12a.. -S^R^V; and carbohydrate 
residue; and 

[81] wherein the R* quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyi; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkemyl; 
alkynyl; aryl; heterocyclyl; aiylalkyl; heterocyclylalkyi; polyether, -OR^^; - 
Nr13r14. .sr13. .s(0)r13. .s02R^^; -SOSR^^ -NrI^qrI^; .nr13nr14 
R^^; -C02R^3. SOlOM; -S02NR%14. <::(0)nr13r14. ^(o)oM; - 
COr13; .P(0)r13r14. .pl3Rl4. .p+r13r14j^15^-. .p(or13)or14. .g+j^ 
^3r14^-. .n+r13r14j5^15^-. ^^^^j carbohydrate residue; and 

(82J wherein the r6 radicals comprising carbon optionaUy may have one or more 
carbons replaced by -0-; -NR^^.. .n+r13r14^._. _g . ^^^ ^ .s+r13^ 
■-; -PR"-; -P(0)r13.; .pr13r14. .p+r13j^14^... p^^^,^^. 
residue; peptide residue; poiypq)tide residue; carbohydrate residue; polyethe^ 
or polyalkyl; wherein said phenylene; amino acid residue; peptide residue; 
polypeptide residue; carbohydrate residue; and polyalkyl optionally may have 
one or more carbons replaced by -0-; -NR^-; -N'^R^R^^A'-; -S-; -SO-; -802- 
; -S Va--; -PR^ -P Vr^ V; or .P(0)R».; and 

[83] wherein R^ ^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryt heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyi; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; andheterocyclylalkoxycarbonyl; and 
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[84] wherein the R^^ alkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary 
heterocyclyl; aiylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally may 
.be substituted with one or more radicals selected from the group consisting of 

halogen; -CN ; NO2; 0x0; -OR^; -NR^R^^; -N'^'R^^^R^ V; -SR^; -S(0)R^ 

; .S02R^; -S03R^; -C02R^; -CONR^R^^; -SO2OM; -S02Nr\^^; -PR^R 

-PCOR^^PR?"*; .PO(OR^^)OR^'^; and -C(0)OM; or 

[851 a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

IS€\ provided that at least one of R^, R"^ and R^ is R^; and 

[87] provided that at least one of the following conditions is satisfied: 

[88] (a) the R^ moiety possesses an overall positive charge; and/or 

[89] (b) the R^ moiety comprises a quateroaxy ammonium groi^ or a qiiatemaiy 
amine sal^ and/or 

[90] (c) the R^ moiety comprises a phosphonic acid group or at least two carboxyl 
groups; and/or 

[91] (d) the R^ moiety comprises a polyethylene glycol groiq) having a molecular 
weight of at least 1000. 

[92] In one embodiment of the compounds of Formula I, R^ is aryl substituted with 
one or more radicals indq)endently selected from the group consisting of 
halogen; -CN; -N02; 0x0; alkyl; polyalkyl; h^oalkyl; hydioxyallQrl; 
cycloallgrl; alkenyl; aDgixyl; aryl; heterocyclyl; quatemaiy heterocyclyl; 
arylalkyl; heterocyclylalkyl; polyether, -OR*^; -NR^%^^; -SR^^; -S(0)R*3; 
-S02R^^ -S03R^^; -NR^^orI^; -NR^^j^I^rIS. .c02R^^ -OM; -S02 
OM; -SOiNR^^R^'*; -C(0)Nr1%14. .c(0)OM; -COR^^; -NR^^^^^q^j^u. . 
NR'^C(0)NR'^R'^ -NR'^COzR'"*; -0C(0)R^^ -0C(0)NR^^R^^ -NR^^SOR'^ 
-NR^^SOiR^^; -NR'^SONR'^R^^; -NR^^SOzNR^^R^^ -PR^^R^^ -P(0)R^^R 
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-pV3r14r15a-; .P(Or13.)or14; .s+rI^rI V; and -N+r"r14r15 
A"; and 

[93J wherein the alkyl, polyalkyl, haloaU<yl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylaUcyl, 
heterocyclylalkyl, and polyether substituents of the aryl optionally may be 
further substituted with one or more radicals selected from the group 
consisting of halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; 

aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NR V; -Sr'^; -S(0)R^; ^S02R'^; -SOSR'^;- C02R'^; -CONR V; -N Vr^ 

R^As •P(0)R V; -PR V; -P'^R Vr V; and 

-P(0)(OR Vr^; and 

[94] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyedier substituents of the R^ aryl optionally may 

have one or more carbons replaced by -O-; -NR^-; -N'^R^R^A s -S-; -SO-; - 

S02S -sVav -Pr'^s .p(0)R^s -P"^rVa s or phenylene; and 

7 8 

[95] wherein R and R^ are independently selected from die group consisting of 
hydrogen; and aUcyl; and 

[96] wherein R^, R^^, and RW are independenfly selected fix)m the group 
consisting of hydrogen; alkyl; cycloallqrl; alkenyl; alkynyl; aiyl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; caiboxyheterocyclyl; amino; alkylamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 

[97] wherein R and R^*^ are independently selected from the group consistmg of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 
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9 9 

cycloallQrl; cycloalkenyl; haloallqrl; hydroxyallQrl; cyanoallq^l; -OR ; -NR R 
-SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

11 11 

[981 R and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

[991 wherein R^^, R^"*, and R^^ are mdependently selected from the group 
consisting of hydrogen; alkyl; haloaUgrl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; allcylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylailgrl; 
caiboxyalkylaminocarbonylalkyl; andpolyether; or 

[100] wherein R^^ and R*"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quaternary salts; or 

[101] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[102] wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

. heterocyclylalkyl; carboxy; caiboxyalkyl; guanidinyl; -OR^^; -NR^R^^; -N"^ 
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j^9r10j^w^-. _gj^i6. .s(0)r9; .S02R^; -S03R^^; -C02R*^; -C0NR%^^; - 

and caibohydrate residue; and 

(1031 wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; 
alkenyl; aDcynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylalkyi; 
alkylheterocyclylalkyl; alkylammoniumaHqrl; aminoalkyl; 

aminocarbonylalkyl; aUcylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyefher radicals optionally may have 

one or more carbons replaced by -O-; -NR^-; -N"^r\^^A'-; -S-; -SO; 

.S"^rVs -PR^s -pVr^ .P(0)R^s phenyiene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

[1041 wherein R^" and R^ ' are independently selected fiom the group consisting of 
R^ and M; and 

[105] wherein A is a phannaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

[1061 In another embodiment of the compounds of Formula I, R^ is: 



1 

(K'Y^ n 



[107] wherein 

[108] k is 0, 1,2, 3 or 4; and 
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(1091 one or more are independently selected from the group consisting of 
halogen; -CN; -N02,' oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; 

aiylalkyl; heten)cyclylalkyl; polyether, -OR^^; -NR^%^'*; -SR^^; -S(0)R^^; 
-S02R^^; -S03R^^; -NR^^OR^^; -NR^%1%15. ^qzR^^; -OM; -S02 
OM; -SOINR^^R^"*; -C(0)NR^3r14. .c(0)OM; -COR^^; -NR'^C(0)R'^; - 
NR"C(0)NR"*R'?; -NR'^COaR"; -0C(0)R'^ -OCCONR'^R'"; -NR'^SOR"*; 
-NR'^S02R"*; -NR^SONR'^'^ -NR"S02NR"*R'^ -PR^^R^"*; -P(0)R^^R 
-pV^rI W; -P(Or13)OR»4; ^V^R^ V; and -nV^rI^rIS 
A"; and 

[llOJ wherein the R^^ alkyl, polyallqrl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
allgoiyl, aryl, heterocyclyl, quatemaiy heterocyclyl, arylalkyl, 
heterocydylalkyl, and polyether radicals optionally may be further substituted 
widi one or more radicals selected from Ae group consisting of -CN; halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; 

heterocyclylallgrl; quaternary heterocyclyl; -OR^; -Nr\^; -SR -S(0)R^; - 

S02r'^; -SOSR'^;- CQ2R^; -CONR V; -N Vr Va-; -P(0)R V; -PR V 

; -P Vr^R^A"; and -P(0)(Or'^)OR^; and 

till] wherein the R'^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, aiylalkyl, 
heterocydylalkyl, and polyether radicals optionally may have one or more 

caibons replaced by -0-; -NR^s -N"*"R^R V-; -S-; -SO-; -S02s -S"^rV-; - 

PR^-; -P(0)R^-; -P"^rVa-.; orphenylene; and 

[112J wherein R and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 
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[113] wherein R^, R^^, and RW are independently selected fiom tiie group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; heteiocyclyl; 
aUQTlanunoniumaliyl; aiylallgrl; heterocyclylallqrl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyallqd; caiboxyaryl; carijoxyheterocyclyl; amino; alkylamino; 
carboxyallQrIaniino; aDcoxyaUgrlamino; and acyl; and 

1114] wherein R^ ^ and R^^ ^ independently selected fiom the group consisting of 
hydrogen; -CN; halogen; oxo; aUcyl; alkenji; alkynyl; aryl; heteiocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 
cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 
10; -Sr9; -S(0)r5; -S02R^; -S03R^; -C02R9; and -CONR^rIO; or 

11 12 

1115] R andR together with the carbon atom to which Ihey are attached form a 
cyclic ring; and 

1116] wherein R^^^ ^14 ^15 independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl 
allQaiyl; aiyl; heterocyclyl; quaternary heterocyclyl; aiylall<yl 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; allQrlaiylalkyl 
alkylheterocyclylalkyl; alkylammoniumalkyi; aminoalkyl 

aminocaibonylalkyl; alkylaminocaibonylalkyl 
carboxyalkylaminocarbonylallq^l; and polyether; or 

[117] wherein R'^ and R'* together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quaternary salts; or 

[118] wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic rin^ and 

1119] wherein the R^^, r14 ^15 ^jj^j. haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
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heterocyclylalkyl; quaternary heterocyclylalkyl; aUcylarylalkyl 
alkylheterocyclylalkyl; alkylammoniumaikyl; aminoalkyl 

aminocaitonylalkyl; alkylammocarbonylalkyl 
carboxyaUcylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR^^; -NR^R^^; -N"^ 

R^R^Or^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; -C02R^^; -CONR^R^^; - 

SO2NR%10; -PO(OR^^)OR*'^; -pV^; .P"*'R^R^°r"as -S^^R^R^^As 
and carbohydrate residue; and 

[120] wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl 
heterocyclylalkyl; quatemaxy heterocyclylalkyl; alkylarylalkyl: 
alkylheterocyclylalkyl; alkylammoniumaikyl; aminoalkyl 

aminocarbonylalkyl; alkylaminocarbonylaUcyl; 
carboxyalkylaminocaibonylalkyi; and polyether radicals optionally may have 

one or more carbons replaced by -O-; -NR^-; -N"*'R^R^^A's -S-; -SO-; -S02-; 

-S^^R^A's -PR^s -P"^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

16 1 7 

[121] wherein R^ and R* are independently selected from the group consisting of 

Q 

R and M; and 

[122] wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

[123] In another embodiment , R^ is: 



21 




{124] wherein R'^ is as defmed above. 
[1251 Ibl another embodiment, is: 




1126] wherein R'^ is as defined above. 
[127] In another embodiment: 

[128] R^^ is independentiy selected from the group consisting of -OR^^, -NR^^R^"*, 
.NR*3c(o)r14 ^c(0)NR^^R»\ and .NR*3s02R^^ and 

[129] wherein R^^, R^^ and R^^ are independentiy selected from the group 
consisting of alkyl, polyethw:, aiyl, quatemaiy heterocycle, arylalkyl. 
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heterocyclylalkyl, quaternary heterocyclylalkyl, alkylheterocyclylalkyl, and 
alkylanunoniumalkyl, 

[130] wheiein alkyl optionally has one or more carbons replaced by O or 
NVR^°A-,and 

(131] wherein R^"^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^ -S(0)R^ -S(0)2R^, -S(0)3R^, -NR^R^^, - 

N"^R^R^ ^R^ V, -CONR^R^^, and .PO(OR^^)OR^^, and 

9 10 

[132] wherem R and R are independently selected fix>m the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

11 12 

[133] wherein R and R are independently alkyl; and 

[134] wherein A~ is a phannaceutically acceptable anion and M is a 
pharmaceutically acceptable cation. 

[135] In another embodiment: 

[136] R^^ is independently selected from the group consisting of -OR^^, -NR^^R^^, 
-NR^3c(0)r1'^, -OC(0)NR>^R»^ and -Nr"s02R^'*, and 

[137] wherein R^'', R^"*, and R^^ are independently selected from the group 
consisting of polyether, aryl, quaternary heterocycle, arylalkyl, 
heterocyclylalkyl, quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

[138] wherein R^^, R^"*, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^^, - 

nVr^ ^R^ V, -CONR^R^^, and -PO(OR^^)OR^^, and 
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[139] wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
caxboxyalkylheterocycle; and 

11 1 ? 

I140J wherein R* ^ and R are independently alkyl; and 

(1411 wherein A" is a pharmaceutically acceptable anion and M is a 
pharmaceutically acceptable cation. 

[142| In another embodiment, R'^ is selected from the group consisting of: 
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(69) 



(70) 

1143] Optionally, R" may be selected from Ihe following: (1) - (24), (25) - (48) or 
(49) - (70) from Table 1. Fuitiier, R" may be acidic or contain a quaitemary 
ammonium nitrogen. Even fiirther, R'' may be selected from the following: 
(1) - (5), (6) - (10), (11) - (15), (16) - (20), (21) - (25), (26) -(30), (31) - 
(35), (36) - (40), (41) - (45), (46) - (50). (51) - (55), (56) - (60). (61) - (65). 
(66) - (70), or combinations thereof. 

[144] In another embodiment of the conqwunds of Formula I, R^ is R^; and 

1145] R" is selected from the group consisting of hydrogen and alkyL 

[146] In anotiier embodiment of the compounds of Formula I, R^ is selected from the 
group consisting of hydrogen and alkyl; and R'* is R^. 

1147] In another ooibodimentoftiie compounds of Formula I: 
]148] R3isR^;and 

1149] R'* is selected from the grovqp consisting of hydrogen; dxo; alkyl; cycloalkyl; 
aiyl; heterocyclyl; acyl, tiiioacyl, and -OR^; 

[ISO] wherein the R^ alkyl; cycloalkyl; axyl; heterocyclyl radical is substituted with 
one or more radicals independenUy selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyi; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; 
aiylallqrl; heterocyclylalkyl; polyeflier, -OR^^; -NR^^^^*; -SR^^; -S(0)R^3; 
-S02R^3. .s03r13; -NR^^OrI^; -NrJ^nrI^^IS. ^02R^3. ^j^. .g^^ 
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OM; -S02NR^%^^; -C(0)Nr13r14. ^(0)0M; ^OR^^; -NR'^CCOR'"; - 
NR'^qONR'-'R"; -NR'^COzR'"; -OCCOR"; -0C(O)NR'3r'^ -NR'^SOR'^ 
-NR^SOjR"; -NR^SONR'^"; -NR^sOjNR'^'^ -PR^^*^; -P(0)R*3r 
^< -P-*-r13r14r15a-. -P(Or13)Or14. -S+rISrIV; and 

:and 

[ISII wherein the alkyl polyalkyl, haloalkyl, hydioxyalkyl, cycloalkyl, alkenyl, 
alkynyi, aiyl, heterocyclyl, quaternary heterocyclyl, arylalkyi, 
heterocyclylalkyl, and polyeflier substituents of ihe radical optionally may 
be further substituted with one or more radicals selected &om the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloallqrl; alkenyl; alkynyl; 

aryl; heterocyclyl; arylalkyi; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NR V; -SR^; -S(0)R^; -S02R''; -S03R'^;- C02R*^; -CONR V; -N "^rV 

rV; -P(0)rV; -PrV; -pVrVa"; and 

-P(0)(OR Vr^; and 

[1521 wherein the alkyl, polyalkyl, haloalkyi, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocycl)d, aiylalkyl, 
heterocyclylalkyl, and polyelher substituents of the R" radical optionally may 
have one or more carbons rqilaced by 

-0-; -Nr'^s -N Vr V-; -S-; -SO-; -802-; -S Va -; -PR^-; .P(0)r7.; 

+ 78 

-P R R A"-; orphenylene; and 

[153] wherein R and R° are independently selected fiom the group consisting of 
hydrogen; and alkyl; and 

[154] wherein R^, R^^, and Rw are independently selected from the group 
consisting of hydrogen; allqrl; cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
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allcylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 10 

(155J wherein ^ and R^"^ are indqjendently selected firom the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; caiboxyallqrl; alkoxyalkyl; caiboalkoxyaUgrl; 
cycloalkyl; cycloalkenyl; haloaHq^l; hydroxyallgrl; cyanoallQ^l; -OR^; -NR^R 
.sr9; .S(0)r9; .S02R^; -S03R^; -C02R^; and -CONR^rIO; or 

1 1 12 

[1S€\ R and R^-^ together with fte carbon atom to M*ich they aie attached foim a 
cyclic ring; and 

[157] wherein R^^, R^^ and R*^ are mdq)endently selected fiom the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylanunoniumalkyl; aminoalkyl; 

. aminocaibonylalkyl; alkylaminocarbonylalkyl; 
caiiwxyalkylaniinocatbonylalkyl; and polyether; or . 

(1581 wherein R'' and R" together with the nitrogen atom to which they arc 
attached form a mono- orpolycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quatemaiy salts; or 

[1591 wherein R^"^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[1601 wherein the r", R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; hetaocyclyl; quatranaiy heterocyclyl; aiylallq^l; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 
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aminocaibonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloallqrl; hydroxyalkyl; sulfoalkjd; alkenyl; 
aikynyl; aryl; hetwocyclyl; quatanary heterocyclyl; quaternary 
heterocyclylall^I; carboxjr, caiboxyallqrU guanidinyl; -OR^^; -NR^R^^; -N"*" 
rPrIOrW^.. .sr16. .s(o)r9. .so2R^; -S03R^^; -C02r16. .conr^rIO; . 

so2Nr9r10; .po(Or1W^; -p^R^°; -pVrIOrIIas -sVr^V; 

and carbohydrate residue; and 

(161] wherein die R^^, r14 r15 ^jj^j. i^q^i. cydoalkyl; polyalkyl; 
alkenyl; aikynyl; aiyl; hetoocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heteiocycfylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocaibonylalkyl; aDcylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 
one or more carbons replaced by -0-; -MR'-; -N'^R^R^^A -; -S-; -SO-; -SO2-; 

-S Va--; -PR^-; -pVrI^A--; -P(0)R'-; phenylene; caibohydiate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

(1621 wherein R and R^ ' are independentiy selected from the group consisting of 
R^ and M; and 

[163] wherein A is a pharmaceuticaUy acceptable cation and M is a 
pharmaceutically acceptable cation. 

[164] In another embodiment of the compounds of Formula I: 

[165] r3 is selected from the group consisting of hydrogen; 0x0; alkyl; cycloalkyl; 
aiyl; heterocyclyl; acyl, thioacyl, and -OR^; 
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[166] wherein the R alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 

aiylalkyl; heterocyclylalkyl; polyetiiCT; -OR^^; -NR^^R^"*; -SR*^; -S(0)R^^; 

-S02R*^; -S03R^^; -NR^^qrH. .nr13nr14r15. ^q^U. .qM; -S02 

OM; -S02NR^%^'^; -C(0)Nr13r1'*; -C(0)0M; -COR^^; -NR'^C(0)R"'; - 
NR'^C(0)NR"*R"; -NR^COjR"*; -0C(0)R'^ -0C(0)NR'3r»'*; -NR'^SOR''*; 

-NR'^SOzR'^ -NR"S0NR"^'^ -NR^SOzNR'^"; -PR^^R^"^; -P(0)R*^R 
14; -P+r13r14r15^-. .p(or13)or14. .s+r13r1 V- -N+R^^rI^rIS 

A"; and 

[167] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, • 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R'' radical optionally may 
be further substituted with one or more radicals selected jfem the group 
consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloallqrl; alkenyl; alkynyl; 

aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR^; 

-NrV; -SR^; -S(0)R^; -S02R^; -SOSR'^;- C02R'^; -CONR V; -nVr^ 

R V; -P(0)R V; -PR V; -P Vr^R V; and 

-P(0)(ORVR^;and 

[1681 wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of die R^ radical optionally may 
have one or more carbons replaced by 

-0-; -Nr'^s -nVr V-; -S-; -SO; -802-; -S Va"-; -PR^-; -P(0)r'^s 



+ 78 

-P R R A'-; orphenylene; and 
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[1691 wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

[170] wherein R^, R^^, and R^ are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
caiboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

[171] wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyaaoalkyl; -OR^; -NR% 

1®; -SR^; -S(0)r9; -S02R^; -S03R^; -C02R^; and -CONR^^^; or 

[172J R^ ^ and R^'' togeflier witii the caibon atom to which they are attached form a 
cyclic ring; and 

[173] wherein R^'', R^^, and R^^ are independmtly selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaminocaibonylalkyl; and polyether, or 

[1741 wherein R^^ and R*"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl fliat is optionally substituted 
wifli one or more radicals selected from the group consisting of oxo, caiboxy, 
and quatemaiy salts; or 

[175] wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 
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[176] wherein the R^^, R^^, and R^^ allcyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumallsyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected fiom the group consisting of 
halogen; -CN; solfo; oxo; alkyl; haloallgrl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; - quaternary heterocyclyl; quaternary 

heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR^^; -NR^R^''; -N"^ 
R^R^Or^A-; -Sr16; -S(0)R^; .S02R^; -S03R^^; -C02R^^; -CONR^R^O; - 
SO2NR%10. .P0(0r16)0r17. _^9^10. .pVr10r"as -S^rI^A-; 
and carbohydrate residue; and 

1177] wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylallgrl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocaibonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons replaced by -Os -NR^s -N'^R^R^^A -; -S-; -SO-; -SO2-; 

-S'^'rV-; -PR^s -P"^R^R^ v.; .P(0)R^-; phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 

1178] wherein R and R are independently selected from the group consisting of 
R^ and M; and 

[179] wherein A is a pharmaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

[180] R^isR^ 
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[181] Witbin the compounds of Formula I is a class of compounds of specific 
interest corresponding to Formula lA: 



fl82] wherein:j = l or2; 

f 183] R^^ and ^ are independently selected fix)m hydrogen and alkyi; and 

[184] R^ and B?^ are independently selected fit)m hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aiyl, and aralkyl; or 

[185] R^ and R^ together with the caibon atom to which they are attached form a 
C3-7 cycloalkyl group; and 

[186] independently selected from the group consisting of hydrogen, 0x0, acyl, 
thioacyl, and R^; and 

[187] j, m, R^, R"* and R^ are as previously defined above for the compounds of 
Formula I; 

[188] provided that at least one ofR^R'* and R^ is R^ and 

[189] provided that the R^ alkyl, cycloalkyl, aryl, heterocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i-4NR'R"R'" wherein R\ R'* and R"' are 
independently selected from hydrogen and alkyl; and 

[190] provided that at least one of the following conditions is satisfied: 

[191] (a) the R^ moiety possesses an overall positive charge; and/or 




lA 



lA 
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[192] (b) the moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

[193] (c) the moiety comprises at least two caitoxy groups. 

[194] Within the compounds of Formula I is another class of compounds of specific 
interest corresponding to Fonnula IB: 



[195] wherein: j = 1 or 2; 

[196] R^^ and R^^ are independently selected from hydrogen and alkyl; and 

[197] R^^ and R^® are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

[198] R^^ and R^^ together with the carbon atom to which they are attached fonn a 
C3.7 cycloalkyl group; and 

[199] independently selected from the group consisting of hydrogen, 0x0, acyl, 
thioacyl, and R^; and 

[200] j, m, R^ R"* and R^ are as previously defined above for th^ compounds of 
Fonnula I; 

[201] provided that at least one of R\ R^ and R^ is R^; and 




lA 



IB 
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1202] provided that the alkyl, cycloalkyl, aiyl, heterocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i.4NR*R"R'" wherein R\ W and R"* are 
independently selected fix)m hydrogen and aUcyl; and 

[203] provided that at least one of the following conditions is satisfied: 

[2041 (a) the R^ moiety possesses an overall positive charge; and/or 

[205] (b) the R^ moiety comprises a quatemaiy ammonium group or a quaternary 
amine salt; and/or 

[206] (c) the R^ moiety comprises at least two carboxy groups. 

[207] Within the compounds of Formula I is a class of compounds of particular 
interest corresponding to Formula ID: 




[208] wherein: 

[209] R^^ and R^° are independmtly selected fiom Ci.6 alkyl; and 

[210] R^^ is selected from the group consisting of halogen and R^^; 

[211] R^^ is selected from the group consisting of hydroxy, alkoxy, and R^^; and 

[212] wherein R^ is aiyl substituted with one or more radicals independently 
selected fiom the group consisting of halogen; -CN; -N02; oxo; alkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; cycloallqrl; alkenyl; alkynyl; aiyl; 
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heterocyclyl; qxiatemary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, 

-S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^j^I'^rI^; ^02R^^; - 
OM; -S020I^ -S02NR^^R^'*; -C(0)NR^%^4. .c(0)OM; -COR^^; - 
NR"C(0)R'''; 

-NR"C(0)NR"'r'*; -NR^COjR"*; -0C(0)R'^ -0C{0)NR'^R"'; -NR'^SOR'"; 

-NR'^S02R"'; -NR^SONR'^'R'^; -NR'^S02NR'^R'^ -PR^^R^"^; -P(0)R^^R 
14. 

9 

-P-^r13r14r1 V; -P(0r1 -SV W; and -N+rI^r^IV; 

and 

[2131 wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the aiyl optionally may be 
further substituted with one or more radicals selected from the group 
consisting of -CN; halogen; hydroxy; oxo; allqrl; cycloalkyl; alkenyl; alkynyl; 

aryl; heterocyclyl; aiylaUg^l; hetOT)cyclylalkyl; quaternary heterocyclyl; -OR^; 

-NR V; -Sr'^; -S(0)r'^; -S02R'^; -S03R^;- C02r'^; -CONR V; -N"^R V 
R^A-; -P(0)R V; -PR V; -P Vr Va"; and -P(0)(Or'^)OR^; and 

[2141 wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^ aryl optionally may 

have one or more carbons replaced by -0-; -NR^-; -N"*"r\^A"-; -S-; -SO-; - 

S02S -sVas -Pr'^.; -P(0)r''-; -P'^'rVa s or phenylene; and 

[2151 wherein R and are independently selected from the group consisting of 
hydrogen; and alkyl; and 
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{216] wherein R , R , and RW are independently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanMBoninmalkyl; arylalkyl; heterocyclylalkyl; carboxyaUQrl; alkoxyalkyi; 
carboalkoxyalkyl; caiboxyaryl; carboxyheteiocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

[217] wherein R ^ and R are independently selected from the group consisting of 
hydrogen; -CN- halogen; oxo; alkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyi; carboalkoxyalkyl; 

cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R 

^0; -SR^; -S(0)r9; -S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

11 19 

[2181 R and R together wifli the carbon atom to which they are attached form a 
cyclic ring; and 

[219] wherein R^^, R^^, and R^^ are independently selected bom die group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

ammocarbonylalkyl; alkylaminocarbonylallQ^l; 
carboxyalkylaminocarbohylalkyl; and polyethei^ or 

[220] wherein R*^ and R^"* togeflier with the nitrogen atom to which ihey are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quaternary salts; or 

1221] wherein R^^ and R*^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[2221 wherein the R^^, R^^ ^15 haj^aikyl; cycloalkyl; polyalkyl; 

alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
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heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caxboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyi; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; quaternary 

heteiocyclylallq^l; carboxy; caiboxyalkyl; guanidinyl; -OR^^; -NR%^^; -N"^ 

r9r10rW^-. .5^16. .s(0)r9; -S02R^; -S03R^^; -C02R^^; -CONR^R^^; - 

SO2Nr9r10; .PO(Or16)Or17; ^P^rIO; -pVr^OrIIas -S^R^V; 
and carbohydrate residue; and 

1223] wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
allQ^lheterocyclylalkyl; allQ^lanunoniuniaUgd; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may havic 

one or more carbons replaced by -O-; -NR^-; -N"^R^R^^As -S-; -SO-; -SO2S 

-S"^rVs -PR^-; -P"^r\^ -P(0)R^s phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 



[224] wherein R and R^ are independently selected from the group consisting of 
R^ and M; and 

[225] wherein A" is a phannaceutically acceptable anion and M is a 
phaimaceutically acceptable cation; and 

[2261 R^ is unsubstituted phenyl or R^^; or 

[227] a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

[228] provided that at least one ofR^^R^' and R^ is R^. 
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[229] Preferably, is: 




IV 

[230] wherein 

(2311 pis 0,1, 2, 3 or 4; and 

[232] one or more R^^ are independently selected fiom die group consisting of 
halogen; -CN; .N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
cycloallqrl; alkemyl; allg^yl; aiyl; heterocyclyl; quaternary heterocyclyl; 
aiylalkyl; heterocyclylalkyl; polyetiier; -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; 
-S02R^^; -S03R^^; -NR^^orI^; -NrI^nrI^j^I^. .cQ2R^2; -OM; -802 
OM; -S02NR^3r14. .c(0)Nr13r14. ^fp)OM; -COR^h -NR"C(0)R'^; - 
NR"C(0)NR"^"; -NR'^CCbR'^ -0C(0)R"; .OC(0)NR'3r'4; -NR^SOR'"; 
-NR'^SOzR"*; -NR"S0NR"»R'^ -NR'^SO^NR'^R'^; -PR^^R^^; -P(0)R^3r 
-pV3rI4r15a-. .p(or13)or14. .s+r13r1 ^ .nV^R^^rIS 
A"; and 

1233J wherein the R^^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloaDcyl, aBcenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyeAer radicals optional^ may be further substituted 
with one or more radicals selected from the group consistii^ of halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^^; -Sr"^; -S(0)R^; - 

S02R^; -SOSrV C02R^; -CONR^R^; -N"*"R Vr^A-; -P(0)R V; -PR V 

; -P"^R Vr V; and -P(0)(OR ^R^I and 
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(2341 wherein the R^" alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, aiylalkyl, 
heterocyclylallqrl, and polyether radicals optionally may have one or more 

carbons replaced by -0-; -NR^-; -N"*'R^R^As -S-; -SO-; -802-; -S"^R - 

PR^S -P(0)r''-; -P'*"r'^rV-; orphenylene; and 

I235J ^^erein R' and are independently selected fix)m the group consisting of 
hydrogen; and aU^l; and 

[236] wherein R^, R^^, and RW are indq)endently selected from the group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanunoniumaUo^l; aiylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxj^ieterocyclyl; amino; alkylamino; 
carboxyallqrlanuno; alkoxyalkylamino; and acyl; and 

11 10 

[237] wherein R and R^"^ are indq)endently selected fiom the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; allQTiyl; aiyl; heterocyclyl; 
arylallqrl; heterocyclylallg^l; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; 
cycloalkyl; cycioalkenyl; haloallqrl; hydroxyallq^l; cyanoaUcyl; -OR^; -NR^R 
^0; -Sr9; -S(0)r9; -S02R^; ^03R^; -C02R^; and -CONR^rIO; or 

1 1 12 

I238J R andR together with the carbon atom to which they ai« attached form a 
cyclic ring; and 

[239] wherein R^^, R^"*, and R^^ are independently selected fix>m the group 
consisting of hydrogen; alkyl; haloaftyl; cycloallqrl; polyalkyl; alkenyl; 
allqmyl; aryl; het»ocyclyl; quatemaiy heterocyclyl; aiylalliyl; 
heterocyclylalkyl; quatemaiy heterocyclylallqrl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 
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[240] wherein R^"^ and R''* together with the nitrogen atom to which they are 
attached fonn a mono- or poIycycUc heterocyclyl that is optionally substituted 
with one or more radicals selected from the group consisting of oxo, carboxy, 
and quaternary salts; or 

[2411 wherein R^^ and R^^ togedier with the nitrogen atom to which they are 
attached form a cyclic ring; and 

[2421 wherein the R^^, R^^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyi; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocaitonylalkyl; alkylaminocaihonylalkyl; 
carboxyaliylaminocarbonylalkyl; and polyether radicals optionally may be 
substituted with one or more radicals selected from the group consisting of 
halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; 
alkynyl; aiyl; het«ocyclyl; quaternary heterocyclyl; quaternary 

heterocyclylalkyl; carboxy; carboxyalkyl; guanidinyl; -OR^^; -NR^R^^; -N"*" 

rVOr^A-; .Sr16; .s(0)r9; ^S02R^; -S03R^^; •COtK^^; -CONR^rIO; . 

so2Nr9r10; -po(or16)or17; .p9r10. .pVrIOrIIas -sVrIOa.; 

and caibohydiate residue; and 

[2431 wherein the R^^, R^^ j^l5 ^jj^y,. haloalkyl; cycloalkyl; polyalkyl 
alkenyl; alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; arylalkyi 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylallqrl 
alkylheterocycljdalkyl; allqriammomumallqrl; aminoallqrl: 

aminocaibonylalkyl; alkylaminocaibonylalkyl 
caibo:q^allq^ljaminocarbonylalkyl; and polyether radicals optionally may have 

one or more carbons rq)laced by -0-; -NR**-; -N'*'R^R^^A'.; -S-; -SO-; -SO2-; 

-sVa"-; -PR^-; -pVr^ V-; -PCOR"-; phenylene; carbohydrate residue; 
amino acid residue; peptide residue; or polypeptide residue; and 
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[244] wherein R^^ and ' are independently selected from the group consisting of 
R^ and M; and 

[2451 wherein A" is a phannaceutically acceptable anion and M is a 
pharmaceutically acceptable cation. 

[246] In one embodiment, R^ is: 




IVA 



[247] wherein R is as defined above* 



[248] In anoth^ embodim^t, 




[249] wherein is as defined above. 



[250] In another raibodiment: 
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[251] R^"* is independently selected from the group consisting of -OR , -NR R , 
-NR^3c(0)r1^ .0C(0)NR'^R*\ and -NR^^S02R^^ and 

[252] wherein R^^, R^"*, and R^^ are independenfly selected fionx the group 
consisting of eSkyU polyether, aryl, quatemaiy heterocycle, arylalkyl, 
heterocyclylalkyl, quatmiaiy heterocyclylalkyi, alkylheterocyclylalkyl, and 
alkylammoniumallQrl, 

. [2531 wherein alkyl optionally has one or more carbons replaced by O or 



[2541 wherein R ,R ^andR are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, allqrl, quaternary 



heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR%*^, - 
N'^R^R^ V, ^ONR^R^^, and .P0(OR^^)0R^'^, and 



[2551 wherein R and R are independenfly selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

[2561 wherein R and R are independendy alkyl; and 

[2571 wherein A' is a pharmaceutically acceptable anion and M is a 
phannaceutically acceptable cation. 

[258] In another embodiment, R^^ is selected from the group consisting of: 



N'^R^R^°A.,and 



TABLE 2 



.24- 



(1) 
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M = Co"-"'.Mn"-"'.Fe"''".Ni"-'". 
Cr"'.Cu",Zn",Cd»Qa'»ln'»V^. 
Ru",Pr'V Rh"'orlr"' 




OH OH 





PCT/USOl/23533 




64 




(65) 




PCT/USOl/23533 



(70) 



wo 02/08211 




PCT/USOl/23533 



1259] Optionally, R^^may be selected from the foUowing: (1) - (24), (25) - (48) 
or (49) - (70) from Table 2. Furtfaer, R^"^ may be acidic or contain a 
quartemary ammonium nitrogen. Even fiirther, R^"* may be selected from 
the following: (1) - (5), (6) - (10), (1 1) ^ (15), (16) > (20), (21) - (25), 
(26) -<30), (31) - (35), (36) - (40), (41) - (45), (46) - (50), (51) - (55), 
(56) « (60), (61) - (65), (66) - (70), or combinations thereof. 

[260] In another embodiment of the compomids of Fonnula HI, R^^ is chloro, 
and R^^ is selected from the group consisting of hydroxy and methoxy. 

[261] In another embodiment of the compoxmds of Formula III, one of R^^ and 
R^ is ethyl and the other of R^^ and R^^ is n-butyl; R^^ is chloro; and R^^ is 
hydroxy. 

[2621 In another embodiment of the compounds of Formula m, one of R^ and 
R^ is ethyl and the other of R^^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
methoxy. 

[2631 Within ttie compounds of Fonnula I is another class of compounds of 
particular interest corresponding to Formula V: 




[264] wherein: 

[265] R^^ and R^^ are independently selected from Ci^ alkyl; and 
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[266] and R^^ are independently selected from the group consisting of 
hydrogen, alkoxy, and R^^; 

[2671 wherein R^^ is aryl substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; oxo; alkyl 
polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl 
heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl: 

polyethen. ^OR^^; -NR^^^"*; -SR^^; .S(0)R^^; -S02R^^; -S03R^^; - 
NrI^OR^"^; -NR^^NR^l^; -C02R^^; -OM; .S020M; .S02Nr1% 
^^l -C(0)Nr13r1'^; <:(0)0M; ^OR^^. .nrJ3(.(0)j^I4. ^ 
NR"C(0)NR^^^^ -NR^^COsR'"^; -0C(0)R^^ -0C(0)NR'^R'^; - 
NR"SOR^'-NR^^S02R'^; -NR^^SONR^^R^^; -NR^^S02NR^'R^^• -PR^^R 
^^ .P(0)r13rH _pV¥ W; -P(0r13)0r1^; .S^^R^^R^ V; 
and :and 

1268] wherein the alkyl, polyalkyl, haloalkyl, hydroxyallgrl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalkyl, and polyether substituents of flie R^^ aiyl optionally 
may be further substituted with one or more radicals selected from the 
group consisting of -CN; halogen; hydroxy; oxo; aUcyl; cycloalkyl; 
alkenyl; alkynyl;. aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -OR^; -Nr'^R^; -Sr'^; -S(0)r'^; -S02R^; -S03R 
C02R'^; -CONrV; -N Vr Va-; -P(0)R V; -PR V; -P "^rV 
R V; and -P(0)(OR ^R^; and 

[269] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyeflier substituents of the R^* aiyl optionally 

may have one or more carbons replaced by -0-; -NR^-; -N"^r\^A'-; -S-; 
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-SO-; -S02-; -S'^rV-; -PR^.; -P(0)R^s -pVrV-; or phenylene; 
and 

[270] wherein and are independently selected fiom the group consisting 
of hydrogen; and alkyl; and 

I271J wherein R^, R^^, and Rw are independently selected fix)m the group 
consisting of hydrogen; alkyl; cycloallqrl; alkenyl; alkynyl; aryl; 
heterocyclyl; alkylammoniumallqrl; aiylallqrl; heteroqrclylalkyl; 
caiboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; carboxyaiyl; 
carboxyheterocyclyl; amino; alkylamino; caiboxyalkylamino; 
alkoxyaDcylamino; and acyl; and 

{2721 wherein R^^ and R^^ indq)endently selected fiom the group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; allqmyl; aryl; 
heterocyclyl; aiylaUcyl; heterocycfylalkyl; caiboxyalkyl; alkoxyallqrl; 
carboalloMQ^lliyl; qrcloallqrl; cycloaDcenyl; haloalkyl; hydroxyalkyl; 

cyanoalkyl; -OR^; -NR%*0; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^ 

;and-CONRV^;or 

1 1 12 

[273] R and R together with the carbon atom to which they are attached 
form a cyclic ring; and 

[274] wherein R^^, R^^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocycfylalkyl; quaternary heterocycfylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyether; or 

[2751 wherein R^^and R'"* together with the nitrogen atom to which they are 
attached fomi a mono- or polycyclic heterocyclyl that is optionally 
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substituted with one or more radicals selected from tihie group consisting 
of 0X0, carboxy, and guaternaiy salts; or 

(2761 wherein R^"* and R^^ together widi the nitrogen atom to which they are 
attached foim a cyclic liog; and 

[2771 wherein die R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyciylalkyl; alkylaiylalkyl; 
alkylheterocyclylalkyl; allqrlammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 
be substituted widi one or more radicals selected torn the groxq) 
consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; 
quatonaiy heterocyclylalkyl; caiboxy; caiboxyaUqrl; guanidinyl; -OR^^; 
-Nr9r10. .n^9r10rWa-. .sr16. .s(o)r9. .s02R^; -S03R^^; -C02 
R^^; -CONR%10; -SO2Nr9r10; -P0(0R^ ^R^'^; -P^R^^; -pVr^^ 
R^ ^ A-; -S'^R^R^^A-; and carbohydrate residue; and 

[278J wherein the R^^, R^^ ^ ^15 haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylallqrl; allq^laiylalkyl; 
alkylheterocyclylalkyi; alkybmmoniumalkyl; aminoalkyl; 

aminocaibonylalk3d; alkylaminocaibonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 
. have one or more carbons replaced by -0-; -NR'-; -N'^R^R^^A"-; -S-; - 

SO-; -SO2-; -sVas -PR^S -pVr^O^--; -P(0)R'-; phenylene; 
carbohydrate residue; amino acid residue; pqptide residue; or polypeptide 
residue; and 
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[279] wherein R^^ and R^^ are indqieodently selected fiom the groiq) 
consisting of R^ and M; and 

[280] wherein A' is a phannaceuticaUy acceptable anion and M is a 
phannaceutically acceptable cation; and 

[281] R^ is unsubstituted phenyl or R^^ or 

[282] a phaimaceutically acceptable sal^ solvate, or prodrug diereof; 

[283] provided that at least one of R", R^* and R^' is R^l 

[284] Preferably, R^" is: 




[285] wherein (R^ Jr VI 

[286] r is 0, 1,2,3 or 4; and 

[287] one or more R^ are independendy selected fiom the group consisting of 
halogen; -CN; -N02; oxo; alkyi; polyalkyl; haloalkyi; hydroxyallqd; 
cycloaOcyl; alkenyl; alkynyl; aiyl; hetraocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocyclylalkyl; polyedier; -OR^^; -NR^^R^'*; -SR*^; - 
S(0)r13; -S02R^^; -S03R^^; -NR^^qrI^; -Nr13]S|r14r15. .c02R*^ 

; -OM; -S020M; ^02NR*'r^^; -C(0)Nr13r1^; -C(0)0M; -COR^h - 
NR"C(0)R'^; -NR'^CCONR^R'^ -NR^cq^rH. .oc(0)R"; - 
OC(0)NR'^"'; .NR"SOR"»; -NR^SOzR'"; -NR"S0NR"^'^ - 

NR'^SOzNR'^R'^ -PR^%^4; -PCOR^^R^'^; -P'*'R^^r1'*r1 V; -P(OR 

1 W^; -S^R^^R^ V; and -N+rIV^rIV; and 
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[288] wherein the R^^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether radicals optionaUy may be further 
substituted with one or more radicals selected from the group consisting 
of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

n 

heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary heterocyclyl; -OR ; 

.Nr\^; -Sr''; -S(0)r'^; -S02R^; -S03r'^;- C02R''; -CONR V; -^^K 

Vr^As .P(0)rV; -PrV; -pVrVa"; and .P{0)(Or'^)OR^; 
and 

[2891 wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether radicals optionaUy may have one or more 

carbons replaced by -O-; •Nr'^-; -N'^r'^R V-; -S-; -SO-; -S02s -S"^R V 

S -Pr'^s -P(0)R^s .pVr^A--; orphenylene; and 

7 8 

[290] wherein R' and R^ are indq)endently selected from the group consisting 
of hydrogen; and alkyl; and 

[291] wherein R^, R^^, and RW are independently selected irom the group 
consisting of hydrogeiy alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; allcjrlammoniumalkyl; arylalkyl; heterocyclylalkyl; 
caiboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; carboxyaryl; 
carboxyheterocyclyl; amino; alkylamino; caiboxyallsylamino; 
alkoxyalkylamino; and acyl; and 

[292] wherein R^^ and R^^ are independently selected fiom the group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; 
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cyanoalkyl; ^OR^; -NR^^^; --SR^; -S(0)r9; .S02R^; -SOsR^; -C02R^ 
;and-CONR^R*°;or 

[2931 R^^ and R^^ together with the caibon atom to which they are attached 
fonn a cyclic ring; and 

[294] wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyi; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylarylalkyl; 
alkylhet^ocyclylalkyl; all^lammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocaibonylalkyl; 
caiboxyalkylaminocarbonylallQrl; andpolyethe]^ or 

[295] wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyciic heterocyclyl that is optionally 
substituted with one or more radicals selected from the group consisting 
of oxo, caiboxy, and quatemaiy salts; or 

[2961 wherein R^^ and R^^ together with the nitrogen atom to whicli they are 
attached foim a cyclic ring; and 

[297] wherein the R^^, R^"*, and R^^ alkyl; haloalkyi; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocaibonylalkyl; and polyether radicals optionally may 
be substituted witih one or more radicals selected fix)m the group 
consisting of halogen; -CN; sulfo; oxo; alkjd; haloalkyi; hydroxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quatOToaiy heterocyclyl; 

quaternary heterocyclylallgrl; carboxy; carboxyalkyl; guanidinyl; -OR^^; 
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-NR^rIO; .nVr%^A-j -SR^^; -S(0)bP; -S02R^; -S03R^^; -C02 
R^^; -CONR^rIO; -SO2Nr9r10. .pO(OR^ VrI*^; -P^rIO. .p+r9r*0 

^ As -S^R^R^^A-; and carbohydrate residue; and 

[2981 wherein the R*^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quatemaiy heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocydylalkyi; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 

have one or more carbons replaced by -0-; -NR^-; -N"^R^R^^A'-; -S-; - 

SO-; .SO2S -sVas -PR^s .pVr^Oas .P(0)R^ phenylene; 
carbohydrate readue; .amino acid residue; peptide residue; or polypeptide 
residue; and 

[299] wherein R^^ and R^^ are independently selected fiom the group 
0 

consisting of R^ and M; and 

[300] wherein A' is a phannaceutically acceptable anion and M is a 
pharmaceutically acceptable cation. 

[301] In one embodimat, R^* is: 
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[302] wherein is as defined above. 
[303] In another embodiment, R^^ is: 




[304] wherein R is as defined above. 
[305] In another embodiment: 

[306] R^ is independently selected fix>m the group consisting of -OR^^, - 
Nr13r14 .nr13c(o)r14 ^C(0)NR^^R^ and -Nr13s02R^'*, and 

[307] wherein R^^, R^^, and R^^ are indep^ently selected fix)m the group 
consisting of alkyl, polyether, aiyl, quaternary heterocycle, aiylalkyl, 
heterocyclylalkyl, quaternary heterocyclylalkyl, alkylheterocyclylalkyl, 
and alkylammoniumalkyl, 
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[308] wherein alkyl optionally has one or more carbons replaced by O or 
N"*"R^R^°A-,and 

[3091 wherem R^^, R^^, and R^^ are optionally substituted with one or more 
groiq)s selected from the group consisting of hydroxy, caifooxy, alkyl, 

quaternary heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^ - 

NR%^0, -nVr"r1 V, -CONR^R^O, and -PO(OR^^)OR^^, and 

(3101 wherein R^ and rI° are independently selected from the group consisting 
of hydrogen, alkyl, heterocyclylalkyl, carboxyallqrl, caiboaUcoxyalkyl, 
and carboxyalkylheterocycle; and 

[3111 wherein R^ ^ and R^^ are independently allqrl; and 

I312J wherein A' is a phannac^cally acceptable anion and M is a 
phannaceutically acceptable cation. 

[313] In anoflier embodiment, R^ is selected from the group consisting of: 

TABLE 3 



(1) 




(2) 



CO2H 




(3) 



CpaH 
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M = Co"-"'.Mn"'"'.Fe">"'.Ni''>'", 
Cr«'.Cu".Zn".Cd".6a"'.ln'« yiv. 
(24) Ru".Pr^.Rh"'orlH" 
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(70) 



[314] Optionally, R^^ may be selected fiom the following: (1) - (24), (25) - (48) 
or (49) - (70) from Table 3. Further, R^^ may be acidic or contain a 
quartemaiy ammonium nitrogen. Even further, R^^ may be selected from 
the foUowing: (1) - (5), (6) - (10), (11) (15), (16) - (20), (21) - (25), 
(26) -(30), (31) - (35), (36) - (40), (41) • (45), (46) - (50), (51) - (55), 
(56) - (60), (61) - (65), (66) - (70), or combinations thereof. 

[315] In another embodiment of the compounds of Formula V, R^ and R^^ are 
independently selected from hydrogen and methoxy. 

[316] In another raibodiment of the compounds of Formula V, one of R^ and 
R^^ is ethyl and flie other of R^ and R^ is n-bu^l; and R^ and R^^ are 
hydrogen. 

[317] In another embodiment of the compounds of Formula V, one of R^^ and 
R^^ is ethyl and the other of R^^ and R^'' is n-butyl; and R^^ and R-^ are 
methoxy. 

[318] Within the compounds of Fonnula I is another class of compoimds of 
particular interest corresponding to Fonnula VII: 
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ID 



20 



2H 



vn 



[319J wherein: 

[320] iisO, 1 or2;and 

[321] lis 0,1, 2, 3 or 4; and 

[322] R^^ and R^^ are independently selected from hydrogen and alkyi; and 

[323] R^^ and R^ are independently selected from hydrogen, alkyl, alkenyl, 
alkynyl, cycloalkyl, cycloalkylalkyl, aryl and arallgrl; or 

[324] R^^ and R^ together with the carbon atom to which diey are attached 
form a Cmq cycloalkyl group; and 

[325] one of E and F is NR^^ and the other of E and F is CHR^^; 

[326] wherein R^ and R^' are independently selected from the group consisting 
of hydrogen; oxo; alkyl; cycloalkyl; aiyl; heterocyclyl; acyl, thioacyl, -OR 



[327] wherein the R^° and R^^ alkyl; cycloalkyl; aryl; heterocyclyl radicals are 
independently substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; oxo; alkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aiyl; 
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heterocyclyl; quaternary heterocyclyl; aiylalk5d; heterocyclylalkyl; 
polyeflier; -OR^^. .nr13r14. .§^13. .s(0)R^3. .so2R^^; -S03R^^; - 
NrI^oR^^; -NR^^NR^'^rI^; -C02R^^; -OM; -S020M; -S02NR^^R 
-C(0)NR^^R^''; -C(0)OM; -COR^^. .^fRl3c(0)R'^; - 
NR'2C(0)NR"'r"; -NR'^COjR'"; -0C(0)R'^ -0C(0)NR'^R"*; - 

NR'^SOR"*; -NR^SCbR"; -NR''S0NR"'R'5; -NR"S02NR"*R'^; -PR^ \ 
.P(d)Rl3Rl4. .p+r13r1 W; .P(ORl3pRM; -sV^rIV; 

and -nV%%^V: andwherein the R^^ and R"^^ alkyl; cycloalkyl; 
aiyl; heterocyclyl radicals are independently substituted with one or more 
radicals independently selected from the group consisting of halogen; - 
CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; -OR*^; -NR^^R^^; -SR*^; -S(0)R^^; -SO 

2R^^; -S03R^^; -NR^^OR^'f; -NR^^NR^^^R^^; -C02R^^; -OM; -S02 

OM; .S02NR^2r^^; -C(0)NR^^R^'^; -C(0)0M; -COR^^; - 
NR^^C(0)R''^; -NR^^C(0)NR*^R^^ -NR'^CQzR^^; -0C(0)R'^ - 
0C(0)NR'^R^^; -NR^^SOR*^; -NR^^SQzR^^; -NR^^SONR'^^R^^ - 

NR"S02NR^^^^; -PR^^R*"*; -P(0)R*^R^^; -pV^R^W; -P(0R 

^hoR^^ -S-^r1%1 V; and M^R^^R^^A'; and 

[3281 wherein the allq^l, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the R^ and R^' radicals 
optionally may be further substituted with one or more radicals selected 
from die group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R 

-S02R^; -S03R'^;- C02R^; -CONR V; -nVr Va-; -P(0)R V; 

-PrV; -P Vr^rV; and -P(0)(OrVr^; and 
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[329] wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, 
heterocyclylalJcyl, and polyether substituents of the and R^^ radicals 

7 +7 

optionally may have one or more carbons replaced by -Os -NR -N R 

R^A--; -Ss -SOs -802-; -S Va's -Pr''-; -P(0)r'''s -P'^r'^R or 
phenylene; and 

*7 8 

[330] wherein R' and R° are mdq>endently selected fiom the group consisting 
of hydrogen; and alkyl; and 

[331] wherein R^, R^^, and Rw are independently selected fiom flie group 
consisting of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; alkylammoniumalkyl; arylalkyl; heteiocyclylalkyl; 
caiboxyalkyl; alkoxyalkjd; caiboalkoxyalkyl; caiboxyaryl; 
caiboxyheterocyclyl; amino; alkylamino; carboxyalkylamino; 
alkoxyalkylamino; and acyl; and 

[332] wherein R^^ and R^-^ are ind^endently selected from Ae group 
consisting of hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; aiylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; cycloalkyl; cycloalkenyl; haloalkyl; hydroxyalkyl; 

cyanoalkyl; -OR^; -NR^^^; -SR^; -S(0)r9; -S02R^; -SOSR^; -C02R^ 

;and-CONR%^0;or 

[333] R and R^^ together with the carbon atom to which they are attached 
form a cyclic ring; and 

[334] wherein R^^, R^^, and R^^ are independently selected fiom the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylalkyl; 
alkylheterocyclylallqrl; alkylammoniumalkyl; aminoalkyl; 
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aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; andpolyether, or 

[335J wherein R*^ and R'"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally 
substituted with one or more radicals selected fiom the group consisting 
of oxo, carboxy, and quatemaiy salts; or 

[336] wherein R^^ and R^^ together witii the nitrogen atom to which they are 
attached form a cyclic ring; and 

(3371 wherein flie R^^, R*"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylarylalkyl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may 
be substituted with one or more radicals selected from the group 
consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; 
sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; quaternary heterocyclyl; 

quaternary heterocyclylalkyl; carboxy; carboxyallqrl; guanidinyl; -OR^^; 

-NR^rIO; -N-^R^rIOrw^-. ^^16. .s(0)r9; -S02R^; -SOsR^^; -C02 

r16; -CONR^rIO; -SO2Nr9r10; -PO(Or1^)Or1^; -P^R^^; .p Vr^^ 

11 + 9 10 
R A-; -S R R A-; and carbohydrate residue; and 

[338] wherein tiie R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; quaternary heterocyclylalkyl; alkylaiylallQrl; 
alkylheterocyclylalkyl; alkylammoniumalkyl; aminoalkyl; 

aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetiier radicals optionally may 

have one or more carbons rq)laced by -O-; -NR^-; -N"^R^R^^A"-; -S-; - 
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SO; -SO2S -sVa's -PR^s .p'^R^R^^A's .P(0)R^ phenylene; 
carbohydrate residue; amino acid residue; peptide residue; or polypeptide 
residue; and 

[339] wherein R^^ and R^^ are independently selected from fee group 
consisting of R^ and M; and 

[340] wherein A is a phannaceutically acceptable cation and M is a 
pharmaceutically acceptable cation; and 

[341] R^^ is selected from the group consisting of cycloalkyl, aryl and 
heterocyclyl, wherein said cycloalkyl, aryl and heterocyclyl are 
substituted with -N(H)-X-R^^ or -O-X-R^^ and wherem: 

(342J X is selected from die groiq> consisting of: 

[343J -(OO)s-alkyl-; 

[3441 -(C=0)s-alkyl-NH-; 

[3451 -(C=0)s-aIkyl-0.; 

[3461 -(C=0)s-alkyHC=0)t; and 

[347] acovalentbond; 

[348] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting groups; 

[3491 s and t are independently 0 or 1; and 

[350] one or more R^ radicals are independently selected from the group 
consisting of R^^ hydrogen; halogen; -CN; .N02; alkyl; cycloalkyl; 
polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy; 
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-Or13; .Nr1%1'*; -Sr13; -S(0)R^^; -S(0)2R^^; -S03R^^ -S^R^^R^"^ 
A"; -Nr13or14. .nrISj^HrIS. ^jR^^; -OM; -S020M; -S02NR 
^^R^"^; -NR"'qO)R"; -C(0)NR^^R^'^; -C(0)OM; -COR^^; -OR^^; - 
S(0)nNR^^R*'^; -NR^%^^; -NR^^OR^^; -N'^R^^R^^^ V; -PR^^R 

-P(0)R^^R^^- -P'^R*%^'*R^V; amino acid residue; peptide 
residue; polypeptide residue; and carbohydrate residue; 

[3511 wherein the R" alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; 
alkenyl; alkynyl; aiyl; heterocyclyi; aiylalkyl; heterocyclylalkyl; 
polyeflier; acyloxy radicals optionally may be furdio- substituted with one 
or more radicals selected from the groiq> consisting of halogoi; -CN; oxo; 

-OR^^; -NR^R*^; -N^rV^^A"; -SR*^; -S(0)R^; -S02R^; -S03R^^ 

; -C02R^^; -CONR%^^; -S02NR^R^°; -P0(0R'<')0R''; A^^; -P+R 

95^11 j{^12^-. .s+rV V; and carbohydrate residue; and 

[3521 wherein the R^ quaternary heterocyclyi radical optionally may be 
substituted with one or more radicals selected from the group consisting 
of halogen; -CN; -N02; 0x0; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyallqrl; alkenyl; alkynyl; aryl; heterocyclyi; aiylalkyl; 
heterocyclylalkyl; polyether, -OR^^; -NR^^R^'*; -SR^^; -S(0)R^^; -S02 
R^^; -S03R^^; -NR^^OR*'*; -NR^^R^^^. ^q^U. qj^. .5^2 
OM; -S02NR^^R^'^; -C(0)NR^%^'*; -C(0)OM; -COR^^; -P(0)R^^R 



more carbons replaced by -0-; -NR^^-; -N"''R^''r^'*A*-; -S-; -SO-; -S02-; 



amino acid residue; peptide residue; polypeptide residue; carbohydrate 




[3531 wherein the r34 radicals comprising carbon optionally may have one or 



-S'^R^^A's -] 



PR^^-; .P(0)R^^-; -PR^^^^; -P+R^^R* V-; phenylene; 
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residue; polyethei^ or polyallqrl; wherein said phenylene; amino acid 
residue; peptide residue; polypeptide residue; carbohydrate residue; and 

polyalkyl optionally may have one or more carbons replaced by -O-; -NR 

^-; -N'^R^R^ V-; -S-; -SO-; -S02-; -S"*"rV-; -PR^-; -P'''R^R^^As or - 
P(0)R'-; and 

1 Q 

[354] wherein R is selected bom the group consisting of alkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; quatemaiy heterocyclyl; arylalkyl; 
heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; and 
heterocyclylalkoxycarbonyl; and 

[355] wherein the R^^ alkyl; alkenyl; allgoiyl; aiyl; heterocyclyl; quaternary 
heterocycljd; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; 
arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl radicals optionally 
may be substituted with one or more radicals selected fiom the group 

consisting of halogen; -CN ; NO2; 0x0; -OR^; -NR%^°; -N'^R^^^^^ 

A"; -SR^; -S(0)R^; -S02R^; -SOSR^; -C02R^; -CONR^R*^; -S020M; 

-S02NR^R^^; -PR^R^°; -PCOR^^pR*"*; -PO(OR^Vr^^; and - 
C(0)01^or 

[356] a phaimaceutically acceptable salt, solvate, or prodrug thereof; 

[357] provided that at least one of R^^ R^^ and R^"^ is R^l 

(358] Preferably, R^^ is phenyl substituted with -N(H)-X-R^^ or -O-X-R^^ 
wherein: 

[359] X is selected from the group consisting of: 
[360] .(C=0)s-alkyls 
[361] -(C-O)s-alkyl-NH-; 
[362] -(C=0)s-alkyl-0.; 
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[3631 -(C=0)s-alkyHC=0)t; and 

[3641 a covalent bond; 

[365] R^^ is selected firom selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[366] s and t are indq)endently 0 or 1 . 

[367] In one embodiment, R^^ is phenyl substituted at the para-position with - 
N(H)-X-R^^ or -0-X-R^^ wherein: 

[368] X is selected from the group consisting of: 

[369] .(C=0)s-alkyl-; 

[370] -(C=0)s-alkyl-NHs 

[371] -(C=0)s-alkyl-Os 

[372] .(C=0)s-alkyl.(C=0)t; and 

[373] a covalent bond; and 

[374] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[375] s and t are independently 0 or 1 . 

[376] In another embodiment, R^^ is phenyl substituted at the meta-position 
with -N(H)-X-R^^ or-O-X-R^^ wherein: 

[377] X is selected from the group consisting of: 

[378] -(OOValkyls 

[379] -(C=0)s-alkyl-NHs 

[380] -(C=0)s-alkyl-Os 
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[381] -(C=0)s-alkyl-(C=0),; and 

[382] a covalait bond; aod 

[383] is selected fix>m selected fam the gtoxxp consisting of 
monosaccbarides, disaccharides, and polysaccharides; and 

[384] s and t are independratly 0 or 1 ; 

[3851 In anotfier embodiment, is phenyl substituted with a radical selected 
fiom ibe group consisting of: 



TABLE 4 
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98 




99 




(24) 



M = Co"-"'.Mn"-"',Fe"-"'.Ni"''". 
Cr«'.Cu".Zn».Cd".Ga'«,ln'".V^, 
Ru".Pr'\Rh"'orlr'" 
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[386] Optionally, R^^ may be selected from the following: (1) - (24), (25) ~ (48) 
or (49) - (70) from Table 4. Fmther, R^^ may be acidic or contain a 
quarteraary ammonium nitrogen. Even further, R^^ may be selected from 
the foUowing: (1) - (5), (6) - (10), (11) - (15), (16) - (20), (21) - (25), 
(26) ^30), (31) - (35), (36) - (40), (41) - (45), (46) - (50), (51) « (55), 
(56) (60), (61) (65), (66) - (70), or combinations thereof. 

[387] In another embodiment of the compoimds of Formula VII, R^^ is R^^* and 
R^^ is selected from the group consisting of hydrogen and alkyl. 

[388] In another embodiment of the compounds of Formula VII, R^*^ is selected 
from the group consisting of hydrogen and alkyl; and R^' is R^^. 

[389] Within the compounds of Formula Vn is a class of compounds of specific 
interest corresponding to Fonnula VIIA: 




VIIA 



[390] wherein: 
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13911 i is 0,1 or 2; and 
P921 lis 0,1, 2, 3 or 4; and 

[3931 R'^ and R"* are indq)endently selected &om hydrogen and alkyl; and 

f3941 and R^" are independently selected from hydrogen, alkyl, alkenyl, 
allcynyl, cycloalkyl, cycloalkylaJkyl, aiyl and aralkyl; or 

[3951 and R^ togetho' wifli Hbs carbon atom to whidi tiiey are attached 
form a C3.7 cycloalkyl group; and 

[3961 i. l R^°, R^' and R" are as jaeviously defined above for compounds of 
FonnulaVn. 

(3971 Within the compounds of Fonnula VU is a class of compounds of q)ecific 
interest corresponding to Fonnida VTT P: 




[3981 wherein: 

[3991 i is 0,1 or 2; and 

[4001 lis 0,1, 2, 3 or 4; and 

[4011 R*^ and R'° are mdependendy selected from hydrogen and allQrl; and 

[4021 R^ and R^" are independently selected from hydrogen, alkyl, alkenyl, 
allqmyl, cycloaSkyl, cycloalkylaDgrl, aiyl and aralkyl; or 
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I403J R^^ and R^" together with the carbon atom to which they are attached 
fonn a C3.7 cycloalkyl group; and 

[4041 i» 1> and R^ are as previously defined above for compounds of 

Formula Vn. 



[4061 Within the compounds of Formula Vn is a class of compounds of 
particular interest corresponding to Fonnula Vni: 



[4071 wherein: 

[4081 R^^ and R^ are independently selected fix>m Ci.^ alkyl; and 

(4091 R^^ is selected from the group consisting of halogen and R^*; 

[4101 is selected from the group consisting of hydroxy, alkoxy, and R^*; 

[4111 wherein R^^ is selected from the group consisting of cycloalkyl, aryl and 
heterocyclyl, wherein said cycloalkyl, aryl and heterocyclyl are 
substituted with -N(H)-X-R^^ or -O-X-R^^ and wherein: 

[4121 X is selected from the group consisting of: 



[4051 




R 



37 



Vffl 



[4131 



-(C=0)„.alkyls 



(4141 



-(C=OValkyl-NHs 



[4151 



-(C-OValkyl-Os 
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[416] -(C=0ValkyHCO)v; and 

[417] a covalent bond; and 

[4181 R^^ is selected from selected from die groiq) consisting of 
monosaccharides, disaccharides» and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting gioiqps; and 

[4191 u and V are independently 0 or 1 ; and 

[420] R^^isunsubstitutedphenylorR^^or 

[421] a phannaceutically acceptable salt, solvate, or prodrug diereof; 

[422] provided that at least one of R^^ R^^ and R^^ is 

[423] Preferably, R^^ is phenyl substituted with -N(H)-X-R^^ or -O-X-R^^ 
wherein: 

[424] X is selected from the group consisting of: 

[425] -(C=0)u-alkyl-; 

[426] -(C=^0)tt-alkyl-NHs 

[427] -(C=0)a-alkyl-Os 

[428] -(CO)u-alkyKC=0)v; and 

[429] a covalent bond; and 

[430] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[431] u and v are mdependenily 0 or 1 . 

[432] 
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[433J In one embodiment, R^* is phenyl substituted at the para-position with - 
N(H>X-R^' or -0-X-R^' wherein: 

[434] X is selected £n>m the graap consisting of: 



[4351 




[436] 


-(C=0)u-alkyl-NHs 


[4371 


-(CM))„-alkyl-0-; 


[438] 


-<C=0)u-alkyl-(C=0)v; and 


[439] 


a covalent bond; and 



[440] R^^ is selected from selected firom ihc group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[441] u and v are independently 0 or 1 . 

[442] In another embodiment, R^^ is phenyl substituted at the meta-position 
with -N(H).X-R^' or -O-X-R^^ wherein: 

[443] X is selected fiom the group consisting of: 



[444] 


-(C=0)u-alkyls 


(4451 


-(C=0)„-alkyl-NH-; 


[4461 


-(C=0)„^lkyl-0-; 


[4471 


-(C=0)„-alkyl-(C=0)v; and 


(4481 


a covalent bond; and 



[449] R^^ is selected from selected from the group consisting of 
monosaccharides, disaccharides, and polj^ccharides; and 

[450] u and v are independently 0 or 1 . 
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(451] In anotiier embodiment, R^* is phenyl substituted with a tadical 

selected fix)m the group consisting of: 

TABLES 



38 



(1) 




(2) 



CO2H 




(3) 



CX>2H 




(4) 




N— ^ -0-S- 



Me 



(5) 




(6) 




CI- \ ^ 




(8) 
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(ISa) 
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116 




119 




123 




124 




(70) 



(4521 Optionally, R^* may be selected fix)m the following: (1) - (24), (25) - (48) 
or (49) - (70) fix)m Table 5. Furdier, R^* may be acidic or contain a 
quaitemaiy ammonium nitrogen. Even furdier, R^' may be selected from 
the following: (1) - (5). (6) - (10). (11) - (15). (16) - (20). (21) - (25). 
(26) -(30), (31) - (35), (36) - (40). (41) - (45), (46) - (50). (51) - (55), 
(56) - (60), (61) - (65), (66) - (70), or combinations thereof. 

[453] In another embodiment of the compounds of Formula YHI, R^* is chloro, 
and R'^^ is selected £rom the group consisting of hydroxy and methoxy. 
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[454] In another embodiment of the compounds of Formula VIII, one ofR-^ and 
is ethyl and the other of R^^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
hydroxy. 

[455J In another embodiment of the compounds of Formula Vin, one of R^ and 
R^ is ethyl and the oflier of R^ and R^ is n-butyl; R^^ is chloro; and R^^ is 
methoxy. 

(456] Within the compounds of Fonnula Vn is a class of compoimds of 
particular interest coiresponding to Formula IX: 




[4571 wherein: 

[4581 R^^ and R^^ are indq)endently selected from Ci^ alkyl; and 

[459] R""^ and R^' are indq)endently selected from the groiq) consisting of 
hydrogen, alkoxy, and R^^; 
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[460] wherein R"*^ is selected firom the group consisting of cycloalkyl, aryl and 
heterocyclyl, wherein said cycloalkyl, aryl and heterocyclyl are 
substituted with -N(H)-X-R'*^ or -OX-R"*^ and wherein: 

[461] X is selected from the group consisting of: 

[462] -(C=0)a-alkyls 

[463] -(C=0)ralkyl-NH:; 

[464] . "(C=0)e-alkyl.O-; 

[465] -(C=0)a-aIkyKC=0)b; and 

[466] a covalent bond; and 

[467] R"*^ is selected from selected fix>m the group consisting of 
monosaccharides, disaccharides, and polysaccharides, wherein said 
monosaccharides, disaccharides, and polysaccharides may be protected 
with one or more sugar protecting groups; and 

[468] a and b are mdependently 0 or 1; and 

[469] R"*^ is unsubstituted phenyl or R'*^ or 

[470] a phannaceutically acceptable salt, solvate, or prodrug thereof; 

[471] provided that at least one of R'*^ R^^ and R^^^ is R'^^ 

[472] Preferably, R^^ is phenyl substituted with -NCIQ-X-R"^ or -O-X-R"*^ 
wherein: 

[473] X is selected fiom the groiq) consisting of: 
[474] .(CO)a-alkyIs 
[475] -(C=0)a-alkyl.NH-; 
[476] -(C=0)a-alkyl^s 
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I477J -(C=0)a-alkyl-(C=0)b; and 

[478] a covalent bond; and 

[479] R** is selected fiom selected fiom the groiq> consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[4801 a and b are independently 0 or 1. 

[481] In one embodiment, R"^ is phenyl substituted at Ae paia-position with - 
N(H)-X-R'^ or -O-X-R*^ wherein: 

[482] X is selected fiom the group consisting of: 

[483] -(C=0)a-alkyl-; 

[484] -(C=0)a-alkyl-NH-; 

[485] -(C=0)a-alkyl-0-; 

[486] -(C=0)a-alkyI-(C=OX;and 

[487] a covalent bond; and 

[488] R** is selected from selected fiom flie group consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[489] a and b are independently 0 or 1 . 

[490] In another embodhnent, R^^ is phenyl substituted at die meta-position 
widi -N(H)-X-R'" or -0-X-R'^ wherem: 

[491] X is selected fiom die group consisting of: 

[492] -(C=0)a-alkyl-; 

[493] -(C=0)a-alkyl-NH-; 

[494] -(C=0)a-alkyl-0-; 
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1495] -(C=OX-alkyl-(C=0)b; and 

[496] a covalent bond; and 

[497] is selected fiom selected from the groiq) consisting of 
monosaccharides, disaccharides, and polysaccharides; and 

[498] a and b are independently 0 or 1 . 

[499] In another embodiment, K*' is phenyl substituted with a radical selected 
fiom the group consisting of: 



TABLE 6 




I ^COgH 




Me 
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138 
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a 



a 



(69) 




cr 



(70) 



[500] OptionaUy, R"^^ may be selected from the following: (1) - (24), (25) - (48) or (49) - 
(70) fiom Table 6. Further, R^^ may be acidic or contain a quartemary ammonium 
nitrogen. Even further, R^^ may be selected from the following: (1) - (5), (6) - (10), 
(11) - (15), (16) - (20), (21) - (25), (26) -(30), (31) (35), (36) - (40), (41) - (45), 
(46) (50), (51) - (55), (56) ^ (60), (61) - (65), (66) - (70), or combinations thereof. 
In another embodiment of the compounds of Formula IX, R"^ and R'*^ are 
indq)endently selected fiom hydrogen and methoxy. 

[SOIJ In another embodiment of the compounds of Formula DC, one of R^*^ and R^ is ethyl 
and the other of R^^ and R^ is n-butyl; and R"*^ and R"^^ are hydrogen. 

[502] In another embodiment of the conq)ounds of Fonnula IX, one of R^^ and R^^ is ethyl 
and the other of R^ and R^ is n-butyl; and R"^ and R"*^ are methoxy. 

[503] In each of the various embodiments of flie invention described above, at least one or 
more of the following conditions preferably are satisfied: 

[504] (1) j is lor 2. Preferably, j is 2; and/or 

[505] (2) The substituents at the 2-position of the benzothiazepine are independently selected 
fiom the group consisting of hydrogen and alkyL Preferably, these substituents are 
hydrogen; and/or 

[506] (3) The substitutents at the 3-position of the benzofliiazepine are independently selected 
fiom the groi^ consisting of hydrogen and alkyL Preferably, these substituents are 
independently selected fiom the group consisting of Ci-6 alkyl. More preferably, these 
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substdtuents are selected firom the group consisting of ethyl, propyl and butyl. Still more 
preferably, either (a) one of these substituents is ethyl and the other of these substituents 
is n-butyl, or (b) both of these substituents are n-butyt and/or 

[5071 (4) The 4-position nitrogen substituent (e.g,, R^, when the compound is a 1,4- 
benzothiazepine) or one or both the 4^osition carbon substituents (e.g., one or two R"^ 
gn)iq>(s) at the 4-position carbon, whm &e corrqKiimd is a 1,5-benzothiazepine) of the 
benzothiazepine are jridependently selected fiom the group consisting of hydmgen and 
hydroxy; and/or 

[508J (5) The S-position nitrogen substituent (e,g^ R\ when the compound is a 1,5- 
benzothiazepme) or one of tte 5-position carbon substituents {e.g., R^ when die 
compound is a l,4-benzotfaia2q>ine) of the beuzodiiazepine is substituted aryl wherein 
said aryl is substituted with (a) a moiety possessing an overall positive charge; and/or 
(b) a moiety comprising a quaternary ammonium groiq) or a quaternary amine salt; 
and/or (c) a moiety comprising a phosphonic acid groiq> or at least two carboxyl 
groups. Preferably, this substituent is substituted phenyl. More preferably, this 
substituent is phenyl that is glucuronidated or monosubstituted with a radical selected 
fix)m the gjcovp consisting of -OR^^ -NR^^C(0)R*\ -NR*^C(0)NR''^*^ -NR^^C02R^\ - 
OC(0)R^^ -OC(0)NR^^R^^ -NR'^SOR^^ -NR^^SQzR'^ .NR"SONR'^'^ and - 
NR*^S02NR''^^^ wherein R'"* and R^^ are as previously defined for compounds of 
Formula L Still more preferably, this substituent is phenyl that is monosubstituted with a 
radical selected from tiie group consisting of -OR" and -NR"S02NR''^R^^ Still more 
preferably, this saibstituent is phenyl substituted at the para or meta position with -OR^^ 
or -NR^^S02NR'^'^ wherein R*^ comprises a quaternary heterocycle, quatenjary 
heteroaryl, carboxy or substituted amino; and/or 

[509] (6) When the compound is a 1,4-benzothiazepine, the other substituent at the 5-position 
carbon of the benzothiazepine is hydrogen; and/or 

[510] (7) One or more substitutents of the benzo ring of the benzothiazq)ine are independently 
selected fiom the group consisting of halogen, -OR" and -NR^^*^ wherein R^^R^"* are 
as previously defined for compounds of Formula I Preferably, flie substitutents of die 
benzo ring are independently selected from the gmi^ consisting of halogen, hydroxy, 
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alkoxy, amino, alkylamino and dialkylamino. Still more preferably, the substituents are 
independently selected from the group consisting of chloro, medioxy and 
dimethylamino. 

1511] Alternative Foms of Novel Compounds 

[512] Also included in the family of compounds of Formulae I, lA, IB, III, V, VU, VIII and 
DC are (1) the stereoisomers thereof (b) the phannaceutically-acceptable salts thereof, 
(c) the tautomers thereof, (d) flie protected acids and the conjugate acids thereof, and 
(e) the prodrugs thereof. 

[513] The stereoisomers of diese compoxmds may include, but are not limited to, 
enantiomers, diastereomers, racemic mixtures and other mixtures thereof Such 
stereoisomers can be prepared and separated using conventional techniques, either by 
reacting enantiomeric starting materials, or by separating isomers of compounds of 
the present invention. Isomers may include geometric isomers, for example cis 
isomers or trans isomers across a double bond. All such isomers are contemplated 
among the compounds of the present invention. Such isomers may be used in either 
pure form or in admixture with those mhibitors described above. 

[514] The protected acids of these compounds include, but are not limited to, protected 
acids such as esters, hydroxyamino derivatives, amides and sulfonamides. Thus, for 
example, primary and secondary amines can be reacted with carboxylic acid 
substituted forms of the compounds of Formulae I, lA, IB, HI, V, VH, Vni and DC to 
form amides which can be useful as prodrugs. Preferred ammes are 
heterocyclicamines, including optionally substituted aminothiazoles, optionally 
substituted amino-isoxazoles, optionally substituted aminopyridines, optionally 
substituted aniline derivatives, optionally substituted sulfonamides, optionally 
substituted aminocarboxylic acids, and the like. The esters, hydroxyamino derivatives 
and sulfonamides can be prepared from the acids by methods known to one skilled m 
the art 

[515] Phaimaceutically-acceptable salts include salts coromonly used to form alkali metal 
salts and to form addition salts of free acids or free bases. The nature of the salt is not 



143 



wo 02/08211 



PCT/USOl/23533 



critical, provided tbat it is phannaceutically-acceptable. Suitable phannaceutically- 
acceptable acid addition salts of compounds of Formulae I, lA, IB, IE, V, VII, VIII 
and DC may be prepared firom an inorganic acid or from an organic acid. Examples of 
such inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, 
sulfuric and phosphoric acid. Appropriate organic acids may be selected from 
aliphatic, cycloaliphatic, aromatic, arahphatic, heterocyclic, carboxyUc and sulfonic 
classes of organic acids, examples of which are formic, acetic, propionic, succinic, 
glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, glucuronic, maleic, fumaric, 
pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, sahcyclic, salicyclic, 4- 
hydroxybenzoic, phenylacetic, mandelic, embonic Q)amoic), methanesulfonic, 
etfaanesulfonic, benzenesulfonic, pantothCTic, 2-hydroxyethanesuIfonic, 
toluenesulfonic, sulfanilic, cyclohexylandnosulfonic, stearic, algenic, N- 
hydroxybutydc, salicyclic, galactaric and galactuionic acid. 

[516] Suitable phannaceutically-acceptable base addition salts of compounds of Fonnulae I, 
lA, IB, m, V, Vn, Vm and DC include metallic salts, such as salts made from 
aluminum, calcium, hthium, magnesium, potassium, sodium and zinc, or salts made 
from organic bases including primaiy, secondary and tertiaiy amines, substituted 
amines including cychc amines, such as caflfeine, arginine, diethylamine, N-ethyl 
piperidine, histidine, glucamine, isopropylamine, lysine, morpholine, N-ethyl 
moipholine, piperazine, piperidine, triethylamme, trimethylamine. The above salts 
may be prepared by conventional means from the corresponding compounds of the 
invention by reacting, for example, the appropriate acid or base with the compounds 
of Fonnulae I, lA, IB, HI, V, VU, Vm and IX. 

[517] Dosages and Treatm ent Rep;imen 

[518] Dosage levels of the compounds of Formulae I, lA, IB, m, V, VU, Vm and DC 
typicaUy are on the order of about 0.001 mg to about 10,000 mg daily, with preferred 
levels of about 0.005 mg to about 1,000 mg daily, more preferred levels of about 
0,008 to about 100 mg daily, and still more preferred levels of about 0.05 mg to about 
50 mg daily. 
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[519] The dosage regimen to prevent, treat, give relief from, or ameliorate a hyperlipidemic 
condition or disorder, or to otherwise protect against or treat further high cholesterol 
plasma or blood levels with the combinations and compositions of the present 
invention is selected in accordance with a variety of factors. These factors include the 
type, age, weight, sex, diet, and medical condition of the patient, die severity of the 
disease, the route of administration, pharmacological considerations such as the 
activity, efficacy, phannacokinetics and toxicology profiles of the particular inhibitors 
employed, whether a drug delivery system is utilized, and whether the inhibitors are 
administered with other active ingredients. Thus, the dosage regimen actually 
employed may vary widely and therefore deviate from the preferred dosage regimen 
set forth above. 

[520] Initial treatment of a patient suffering from a hyperlipidemic condition or disorder can 
begin with tfie dosages indicated above. Treatment generally should be continued as 
necessary over a period of several weeks to several months or years until the 
hyperlipidemic condition or disorder has been controlled or eliminated. Patients 
undergoing treatment with the combinations or compositions disclosed herein can be 
routinely monitored, for example, by measuring serum LDL and total cholesterol 
levels by any of the methods well-known in the art, to determine the effectiveness of 
the combination therapy. Continuous analysis of such' data permits modification of 
the treatment regimen during therapy so that optimal effective amounts of each type 
of inhibitor are administered at any time, and so that the duration of treatment can be 
determined as well. In this way, the treatment regimen/dosing schedule can be 
rationally modified over the course of therapy so that the lowest amount of inhibitor 
that exhibits satisfactory effectiveness is administered, and so ibat administration is 
continued only so long as is necessaiy to successfully treat the hg^perlipidemic 
condition. 

(521] The total daily dose of each drug can be administered to the patient in a single dose, 
or in proportionate multiple subdoses. Subdoses can be administered two to six times 
per day. Doses can be in immediate release form or sustained release fomi effective 
to obtain desired results. 
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1522] Pharmaceutical Compositions 

[523] For die prophylaxis or treatment of the conditions and disorders referred to above, the 
compound can be administered as the compound per se. Alternatively, 
pharmaceutically-acceptable salts are particularly suitable for medical applications 
because of their greater aqueous solubility relative to the parent compound. 

[524] The compounds of the present invention also can be presented with an acceptable 
carrier in the form of a pharmaceutical composition. The carrier must be acceptable 
in the sense of being compatible with the other ingredients of the composition and 
must not be deletions to the recipient The carrier can be a solid or a liquid, or bofli, 
and preferably is formulated with the compound as a unit-dose composition, for 
example, a tablet, which can contain from 0.05% to 95% by weight of the active 
compounds. Other pharmacologically active substances can also be present, including 
other compounds usefol in the treatment of a hyperlipidemic condition. 

[525] The active compoimds of the present invention may be administered by any suitable 
route, preferably in the form of a pharmaceutical composition adapted to such a route, 
and in a dose effective for the treatment intended. The active compounds and 
compositions, for example, may be administered orally, puhnonarily, mucosally, 
intravascularly, intraperitoneally, subcutaneously, intramuscularly or topically. Unit 
dose formulations, particularly orally administrable unit dose formulations such as 
tablets or capsules, genially contain, for example, from about 0.001 to about 500 mg, 
preferably about 0.005 mg to about 100 mg, and more preferably fix)m about 0.01 to 
about 50 mg, of the active ingredient. In the case of pharmaceutically acceptable 
salts, the weights indicated above for the active ingredient refer to the weight of the 
pharmaceutically active ion derived from the salt 

[526] For oral administration, the pharmaceutical composition may be in the form of, for 
example, a tablet, capsule, suspension or liquid. The pharmaceutical composition is 
preferably made in the form of a dosage unit containing a particular amount of the 
active ingredient Examples of such dosage units are tablets or capsules. If 
administered per os, the compounds may be admixed with, for example, lactose, 
sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc, 
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Stearic acid, magnesium stearate, magnesimn oxide, sodimn and calcium salts of 
phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate, 
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated- for 
convenient administration. 

[5271 Oral delivery of the compounds of flie present invention can include formulations, as 
are well known in the art, to provide immediate delivery or prolonged or sustained 
delivery of the dnig to the gastrointestinal tract by any number of mechanisms. 
Immediate delivery formulations include, but are not limited to, oral solutions, oral 
suspensions, fast-dissolving tablets or capsules, disintegrating tablets and the like. 
Prolonged or sustained deliveiy formulations include, but are not limited to, pH 
sensitive release from the dosage form based on the changing pH of the small 
intestine, slow erosion of a tablet or capsule, retention in the stomach based on the 
physical properties of the formiilation, bioadhesion of the dosage form to the mucosal 
lining of the intestinal tract, or enzymatic release of the active drug from the dosage 
form. The intended effect is to extend the time period over which the active drug 
molecule is delivered to the site of action (for example, die ileum for the ASBT 
inhibitor) by manipulation of the dosage form. Thus, enteric-coated and enteric- 
coated controlled release formulations are within the scope of the present invention. 
Suitable enteric coatings include ceUulose acetate phthalate, polyvinylacetate 
phthalate, hydroxypropyhnethyl-cellulose phflialate and anionic polymers of 
methacrylic acid and methacryhc acid methyl ester. Such prolonged or sustained 
deliveiy formulations preferably are in dispersed fonn at the time they reach the 
ileum. 

[528] Pharmaceutical compositions suitable for oral administration can be presented in 
discrete units, such as capsules, cachets, lozenges, or tablets, each containing a 
predetermined amount of at least one compound of the present invention; as a powder 
or granules; as a solution or a suspension in an aqueous or non-aqueous liquid; or as 
an oil-in-water or water-in-oil emulsion. As indicated, such compositions can be 
prepared by any suitable method of pharmacy which includes the step of bringing into 
association the inhibitor(s) and the carrier (which can constitute one or more 
accessoiy ingredients), hi general, the compositions are prepared by uniformly and 
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intimately admixing the inhibitor(s) with a liquid or finely divided solid carrier, or 
both, and then, if necessary, shaping the product. For example, a tablet can be 
prepared by compressing or molding a powder or granules of the inhibitors, optionally 
with one or more assessory ingredients. Compressed tablets can be prepared by 
compressing, in a suitable machine, the compound in a free-flowing form, such as a 
powder or granules optionally mixed with a binder, lubricant, inert diluent and/or 
surface active/dispersing agent(s). Molded tablets can be made, for example, by 
molding the powdered compound in a suitable machine. 

1529] Liquid dosage fonns for oral administration can include pharmaceutically acceptable 
emulsions, solutions, suspensions, syrups, and ehxirs containing inert diluents 
commonly used in the art, such as water. Such compositions may also comprise 
adjuvants, such as wetting agents, emulsifying and suspending agents, and 
sweetening, flavoring, and perfuming agents. 

[530] Pharmaceutical compositions suitable for buccal (sub-lingual) administration inchide 
lozenges comprising a compound of the present invention in a flavored base, usually 
suCTOse, and acacia or tragacanth, and pastilles comprising flie inhibitors in an inert 
base such as gelatin and glycerin or sucrose and acacia. 

[531] Formulations for parenteral administration, for example, may be in the form of 
aqueous or non-aqueous isotonic sterile injection solutions or suspensions. These 
solutions and suspensions may be prepared from sterile powders or granules having 
one or more of the carriers or diluents mentioned for use in the formulations for oral 
administration. The compounds may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, com oil, cottonseed oil, peanut oil, sesame oil, benzyl 
alcohol, sodium chloride, and/or various buffers. Other adjuvants and modes of 
administration are well and widely known in the pharmaceutical art 

1532] Pharmaceutically acceptable carriers encompass all the foregoing and flie like. The 
pharmaceutical compositions of the invention can be prepared by any of the well- 
known techniques of pharmacy, such as admixing the components. The above 
considerations in regard to effective formulations and administration procedures are 
well known in the art and are described in standard textbooks. Formulation of drugs 
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is discussed in, for example. Hoover, John E., Remington's Pharmac eutical Sciences. 
Mack Publishing Co., Easton, Pennsylvania, 1975; Liberman, et al., Eds., 
Pharmaceutical Dosage Forms, Marcel Decker, New York, N.Y., 1980; and Kibbe, et 
al., Eds., Handbook of Pharmaceutical Excipients (3'^ Ed.), American Pharmaceutical 
Association, Washington, 1999. 

[533] Methods of Use 

[534] The present invention also includes methods for the treatment of a hyperlipidemic 
condition or conditions in a subject, including the prophylactic or preventative 
treatment of a hyperlipidemic condition or conditions in a subject, comprising 
administering to a subject, particularly a subject in need thereof, a therapeutically 
effective amount of a compound of Formulae I, lA, IB, m, V, Vn, Vm or DC. 

[535] The present invention further includes methods for. the treatment of gallstones in a 
subject, including the prophylactic or preventative treatment of a hyperlipidemic 
condition or conditions in a subject, comprising administering to a subject, 
particularly a subject in need thereof^ a therapeutically effective amount of a 
compound of Formulae I, lA, IB, III, V, VII, Vin or DC 

[536] The methods and compounds of the preset invention may be used alone or in 
conjunction with additional therapies and/or compounds known to those skilled in the 
art in the prevention or treatment of hyperlipidemia. Altematively, the methods and 
compounds described herein may be used, partially or completely, in conjunctive 
therapy. By way of example, the compounds may be administered alone or in 
conjunction with other anti-hyperiipidemic agents, such as together with HMG-Co-A 
reductase inhibitors, bile acid sequestering agents, fibric acid derivatives, nicotinic 
acid, and/or probucol. 

[537] Definiriftng 

[538] The term ^'subject" as used herein includes an animal, preferably a mammal, and 
particularly a human, who has been the object of treatment, observation or 
experiment. 
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[539J The teim "treatmenf includes any process, action, application, therapy, or the like, 
wherein a subject is subject to medical aid with the object of improving the subject's 
condition, directly or indirectly. 

[540] The tenns ''prophylaxis" and '^prevention" include either preventing the onset of a 
clinically evident hypeilipidemic condition or disorder altogether or prcventing the 
onset of a preclioically evident stage of a hyperlipidemic condition or disorder in 
individuals. These ttrms encompass the prophylactic treatment of a subject at risk of 
developing a hyperlipidemic condition or disorder such as, but not limited to, 
atherosclerosis and hypercholesterolemia. 

[541] The term ^combination therapy" or "co-therapy" means the administration of two or 
more tilierapeutic agents to treat a hyperlipid^c condition and/or disorder, for 
example atherosclerosis and hypercholesterolemia. Such administration encompasses 
co-administration of these therapeutic agents in a substantially simultaneous manner, 
such as in a single capsule having a fixed ratio of active ingredients or in multiple, 
sq)arate capsules for each inhibitor agent. In addition, such administration 
encompasses use of each type of therapeutic agent in a sequential manner. In either 
case, the treatment regimen will provide beneficial effects of the drag combination in 
treating the hyperlipidemic condition. 

[542] The phrase '*ttierapeutically-effective" qualifies the amount of each agent that will 
achieve the goal of improvement in hyperlipidemic condition or disorder severity and 
the frequency of incidence over treatment of each agent by itself, while avoiding 
adverse side effects typically associated with alternative therapies. 

[543] The term "pharmaceutically acceptable" is used adjectivally herein to mean that the 
modified noun is appropriate for use in a pharmaceutical product. Pharmaceutically 
acceptable cations, for example, include metallic ions and organic ions. More 
preferred metallic ions include, but are not limited to appropriate alkali metal salts, 
alkaline earth metal salts and other physiologically acceptable metal ions. Exemplary 
ions include aluminum, calcium, lithium, magnesium, potassmm, sodium and zinc in 
their usual valences. Preferred organic ions include protonated tertiary amines and 
quaternary ammonium cations, including in part, trimethylamine, diethylamine, N,N'- 
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dibenzylethylenediamine, chloroprocaine, choline, diethanolamine, ethylenediamine, 
meglumine (N-methylglucamine) and procaine. Exemplary pharmaceutically 
acceptable acids include without limitation hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, methanesulfonic acid, acetic acid, formic acid, tartaric 
acid, maleic acid, malic acid, citric acid, isocitric acid, succinic acid, lactic acid, 
gluconic acid, glucuronic acid, pyruvic acid, oxalacetic acid, fumaric acid, propionic 
acid, aspartic acid, glutamic acid, benzoic acid, and the like. 

(544] The term **prodnig" iiicludes a compound that is a drug precursor that, following 
administration to a subject and subsequent absorption, is converted to an active 
species in vivo via some process, such as metabolic conversion. Other products from 
the conversion process are easily disposed of by the body. More prefeired prodrugs 
produce products from the conversion process that are generally accepted as safe. For 
example, the prodrug may be an acylated form of the active compound. 

[545] The term "ASBT inhibitor" includes a compound capable of inhibiting absorption of 
bile acids from the intestine into the circulatory system of a mammal, such as a 
human. This includes increasing the fecal excretion of bfle acids, as well as rediicing 
the blood plasma or serum concentrations of cholesterol and cholesterol ester, and 
more specifically, reducing LDL and VLDL cholesterol. Conditions or diseases 
which benefit from the prophylaxis or treatmait by bile acid transport inhibition 
include, for example, a hyperlipidemic condition such as atherosclerosis. 

[546] Where the term "alkyl" is used, either alone or within other terms such as "haloalkyl", 
and "hydroxyalkyr, it includes linear or branched radicals having one to about twenty 
caibon atoms or, preferably, one to about twelve carbon atoms. More preferred alkyl 
radicals are "lower alkyP* radicals having one to about six carbon atoms. Examples of 
such radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, iso-amyl, hexyl and the like. Even more preferred are lower alkyl 
radicals having one to three carbon atoms. 

[547] Where the term '^alkenyl" is used, either alone pr within other temis such as 
"arylalkenyl", it includes linear or branched radicals having at least one carbon- 
carbon double bond of two to about twenty caibon atoms or, preferably, two to about 
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twelve carbon atoms. More preferred alkenyl radicals are "lower alkenyr* radicals 
having two to about six carbon atoms. Examples of alkenyl radicals include ethenyl, 
propenyl, allyl, propenyl, butenyl and 4-methylbutenyl, 

(5481 The terms "alkenyl" and "lower alkenyl", include radicals having "cis" and "trans" 
orientations, or alternatively, "E" and "Z~ orientations. 

[5491 The term "alkynyr' includes linear or branched radicals having two to about twenty 
carbon atoms or, preferably, two to about twelve carbon atoms. More preferred 
alkynyl radicals are "lower alkynyl" radicals having two to about ten carbon atoms. 
Most prefm^ are lower alkynyl radicals having two to about six carbon atoms. 
Exanq)les of such radicals inchide propaigyl, buQoiyl, and the like. 

[550] The term "cycloalkyP* includes saturated carbocyclic radicals having three to about 
twelve carbon atoms. More preferred cycloalkyl radicals are "lower cycloalkyl" 
radicals having three to about ten carbon atoms. Examples of such radicals include 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. The term "cycloalkyl" 
additionally encompasses spiro systems wherein the cycloalkyl ring has a carbon ring 
atom in common with the seven-membered heterocyclic ring of the benzothiazepine. 

[5511 The term "cycloalkenyr includes partially unsaturated carbocyclic radicals having 
three to twelve carbon atoms. Cycloalkenyl radicals that are partially unsaturated 
carbocyclic radicals that , contain two double bonds (that may or may not be 
conjugated) can be called "cycloalkyldienyl". More preferred cycloalkenyl radicals 
are "lower cycloalkenyl" radicals having four to about ten carbon atoms. Examples of 
such radicals include cyclobutenyl, cyclopentenyl and cyclohexenyl. 

(552] The term ••halo" and 'Tialogen" includes halogens such as fluorine, chlorine, bromme 
or iodine atoms. The term *lialoalkyr' includes radicals wherein any one or more of 
the alkyl carbon atoms is substituted with halo as defined above. Specifically 
embraced are monohaloalkyl, dihaloalkyl and polyhaloalkyl radicals. A 
monohaloalkyl radical, for one example, may have either an iodo, bromo, chloro or 
fluoro atom within the radical. Dihalo and polyhaloalkyl radicals may have two or 
more of the same halo atoms or a combination of different halo radicals. "Lower 
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haloallcyl" includes radicals having one to six caibon atoms. Examples of haloalkyl 
radicals include fluoromethyl, difluoromethyl, trifluoromethyl, chloromethyl, 
dichloiomethyl, trichloromethyl, pentafluoioethyl, heptafluoropropyl, 
difluorochloromethyl, dichlorofluoromethyl, difluoroethyl, difluoropropyl, 
dichloroethyl and dichloropropyL *Terfluoroalkyr includes alkyl radicals having all 
hydrogen atoms replaced with fluoro atoms. Examples include trifluoromethyl and 
pentafluoroethyL 

[553] The teim 'liydroxyalkyr* includes linear or branched alkyl radicals having one to 
about ten carbon atoms any one of which may be substituted wi& one or more 
hydroxyl radicals. More prefOTed hydroxyalkyl radicals are "lower hydroxyalkyr 
radicals having one to six carbon atoms and one or more hydroxyl radicals. Examples 
of such radicals include hydroxymethyl, hydroxyethyl, hydroxypropyl, hydroxybutyl 
and hydroxyhexyl. Even more preferred are lower hydroxyalkyl radicals having one 
to three carbon atoms. 

[554] The term "aiyl", alone or in combination, includes a caifoocyclic aromatic system 
containing one or more rings wherein such rings may be attached together in a 
pendent manner or may be fused. The tenn "aryl" includes aromatic radicals such as 
phenyl, naphtihyl, tetrahydronaphtiiyl, indane, biphenyl, and anthracenyL More 
prefeired aiyl is phenyl. Said "aryP groiq) may have one to three substituents such as 
lower alkyl, hydroxy, halo, haloalkyl, nitro, cyano, alkoxy and Iowct alkylamino. 

[555] The term "'heterocyclyr' includes saturated, partially saturated and unsaturated 
heteroatom-containing ring-shaped radicals, where the heteroatoms may be selected 
fiom nitrogen, sulfur and oxygen. Preferred heterocyclyl are 3-10 membered ring 
heterocyclyl, particularly 5-8 membered ring heterocyclyl. Examples of saturated 
heterocyclic radicals include saturated 3 to 6-member6d heteromonocycUc groups 
containing 1 to 4 nitrogen atoms [e.g. pyrrolidinyl, imidazolidinyl, piperidino, 
piperazinylj; saturated 3 to 6-membered heteromonocycUc groups containing 1 to 2 
oxygen atoms and 1 to 3 nitrogen atoms [e.g. moipholinyl]; saturated 3 to 6- 
membered heteromonocycUc groins containing 1 to 2 sulfur atoms and 1 to 3 
nitrogen atoms [e.g., thiazoUdinyl]. Examples of partiaUy saturated heterocyclyl 
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radicals include dihydrothiophene, dihydropyran, dihydrofuran and dihydrothiazole. 
Examples of unsaturated heterocyclic radicals, also termed "heteroaiyl" radicals, 
include unsatmated 5 to 6 membered heteromonocyclyl groups con taining 1 to 4 
nitrogen atoms, for example, pyrrolinyl, imidazolyl, pyrazolyl, 2-pyridyi, 3-pyridyl, 4- 
pyiidyl, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl [e.g., 4H-l,2,4-triazolyl, IH- 
1,2,3-txiazolyl, 2H-l,2,3-triazolyl]; unsaturated condensed heterocyclic groups 
containing 1 to 5 nitrogen atoms, for example, indolyl, isoindolyl, indolizinyl, 
benzimidazolyl, quinolyl, isoquinolyl, indazolyl, benzotriazolyl, tetrazolopyridazinyl 
[e.g., tetrazolo [l,5-b]pyridazinyl]; unsaturated 3 to 6-membered heteromonocyclic 
groups containing an oxygen atom, for example, pyranyl, 2-£uryl, 3-furyl, etc.; 
unsaturated 5 to 6-membered heteromonocyclic groups containing a sulfur atom, for 
example, 2-thienyl, 3-thienyl, etc.; unsaturated 5- to 6-membered heteromonocyclic 
groups containing I to 2 oxygen atoms and 1 to 3 nitrogen atoms, for example, 
isoxazolyl, oxadiazolyl [e.g., 1,2,4-oxadiazoIyl, 1,3,4-oxadiazolyl, l,2,S-9xadiazoIyl]; 
unsaturated condensed heterocyclic groups containing 1 to 2 oxygen atoms and 1 to 3 
nitrogen atoms [e.g. benzoxazolyl, benzoxadiazolyl]; unsaturated 5 to 6-membered 
heteromonocyclic groups containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for 
example, thiazolyl, diiadiazolyl [e.g., 1,2,4- thiadiazolyl, 1,3,4-thiadiazolyl, 1,2,5- 
thiadiazolyl]; unsaturated condensed heterocyclic groiq)s containing 1 to 2 sulfur 
atoms and 1 to 3 nitrogen atoms [e.g., benzothiazolyl, benzotfaiadiazolyl] and the like. 
The term also inchides radicals where heterocyclic radicals are fused wifli aryl 
radicals. Examples of such fused bicyclic radicals include benzofiiran, 
benzothiophene, and the like. Said "heterocyclyr group may have 1 to 3 substituents 
such as lower aQ^l, hydroxy, oxo, amino and lower alkylamino. 

(556] Heterocyclic radicals can include fiised or unfused radicals, particularly 3-10 
membered fused or unfused radicals. Preferred examples of heteroaryl radicals 
include benzofiiryl, 2,3-dihydrobenzofuryl, benzothienyl, indolyl, dihydroindolyl, 
chromanyl, benzopyran, thiochromanyl, benzothiopyran, benzodioxolyl, 
benzodioxanyl, pyridyl, thienyl, thiazolyl, furyl, and pyrazinyl. More pref^ed 
heteroaryl radicals are 5- or 6-membered heteroaiyl, containing one or two 
heteroatoms selected from sulfur nitrogen and oxygen, selected from thienyl, furanyl, 
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thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, isothiazolyl, pyridyl, piperidinyl and 
pyrazinyl. 

[557] The tenn "heteioaiyr includes a folly unsaturated beterocyclyL 

[558] In either "heterocyclyl" or "heteroaiyl,'' the point of attachment to the molecule of 
interest can be at the heteroatom or elsewhere within the ring. 

[559] The terai **triazolyr includes all positional isomers. In all other heterocyclyl and 
heteroaryl which contain more than one ring heteroatom and for which isomers are 
possible, such isomers are included in the definition of said heterocyclyl and 
heteroaiyl. 

[560] The term "quatemaiy heterocyclyr' includes a heterocyclyl in which one or more of 
the heteroatomsy for example, nitrogen, suUur, phosphorus or oxygen, has such a 
number of bonds that it is positively chaiged (and therefore the term is intended to 
encompass both ternary and quatemaiy positively charged structures). The point of 
attachment of the quatemaiy heterocyclyl to the molecule of interest can be at a 
heteroatom or elsewhere. 

[561] The terai "quatemaiy heteroaryl" includes a heteroaiyl in which one or more of flie 
heteroatoms, for example, nitrogen, sulfur, phosphorus or oxygen, has such a number 
of bonds that it is positively charged (and therefore the teim is intended to encompass 
both ternary and quaternary positively chained stractures). The point of attachment of 
the quaternary heteroaiyl to the molecule of interest can be at a heteroatom or 
elsewhere. 

[562] The term "oxo" includes a doubly bonded oxygen. 

[563] The term "polyalkyl" inchides a branched or straight hydrocarbon chain having a 
molecular weight up to about 20,000, more preferably up to about 10,000, and most 
preferably up to about 5,000. 

[564] The term ''polyethei'' includes a polyalkyl wherein one or more carbons are replaced 

by oxygen, wherein the polyether has a molecular weight up to about 20,000, more 

preferably up to about 10,000, and most preferably up to about 5,000. 
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[565] The term "polyalkoxy** includes a polymer of alkylene oxides, wherein the 
polyalkoxy has a molecular weight up to about 20,000, more preferably up to about 
10,000, and most preferably up to about 5,000. 

[566] The term ''carbohydrate residue** encompasses residues derived fix)m carbohydrates 
such as, but is not limited to, mono-, di-, tri-, tetra- and polysaccharides wherein die 
polysaccharides can have a molecular weight of up to about 20,000, for example, 
hydroxypropyl-metbylcellulose or chitosan residue; compounds derived from aldoses 
and ketoses with 3 to 7 carbon atoms and which belong to the D- or L-series; 
aminosugars; sugar alcohols; and saccharic acids. Nonlimiting specific examples of 
such carbohydrates include glucose, mannose, fiuctose, galactose, ribose, erythrose, 
glycerinaldehyde, sedoheptulose, glucosamine, galactosamine, glucoronic acid, 
galacturonic acid, gluconic acid, galactonic acid, mannoic acid, glucamine, 3*amino- 
1,2-propanediol, glucaric acid and galactaric acid. 

[567] The term "peptide residue" includes polyamino acid residue containing up to about 
100 amino acid units. 

[568] The term "polypeptide residue" includes a polyamino acid residue containing fit)m 
about 100 amino acid units to about 1000 amino acid units, more preferably fi-om 
about 100 amino acid miits to about 750 amino acid untis, and most preferably firom 
about 100 amino acid units to about 500 amino acid units. 

[569] The term "alkylammoniumalkyr includes an an -NH2 group or a mono-, di- or tri- 
substituted amino group, any of which is bonded to an allc^l wherein said alkyi is 
bonded to the molecule of interest 

[570] The term "solfo** includes a sulfo group, -SO3H, and its salts, 

[571] The term "sulfoalkyl" includes an alkyl group to which a sulfonate group is bonded, 
wherein said alkyl is bonded to the molecule of interest. 

[572] The terai "aralkyl" includes aiyl-substituted alkyl radicals. Preferable aralkyl radicals 
are "lower aralkyl" radicals having aiyl radicals attached to alkyl radicals having one 
to six carbon atoms. Even more preferred are lower aralkyl radicals having phenyl 
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attached to alkyl portions having one to three carbon atoms. Examples of such 
radicals include benzyl, diphenyimethyl and phenylethyl. The aryl in said aralkyl 
may be additionally substituted with halo, alkyl, alkoxy, halkoalkyl and haloalkoxy. 
The term "arylalkenyl" includes aiyl-substituted alkenyl radicals. Preferable 
aiylalkenyl radicals are "lower aiylalkenyl" radicals having aryl radicals attached to 
alkenyl radicals having 

[573] The term "heterocyclylalkyl" includes an alkyl radical that is substituted with one or 
more heterocyclyl groups. Preferable heterocyclylalkyl radicals are "lower 
heterocyclylalkyl" radicals having one or more heterocyclyl groups attached to an 
alkyl radical having one to ten caifoon atoms. 

[574] The term ^lieteroaiylalkyl" includes an alkyl radical that is substituted with one or 
more heteroaiyl groiq>s. Preferable heteroaiylalkyl radicals are "lower 
heteroaiylalkyr radicals having one or more heteroaryl groups attached to an alkyl 
radical having one to ten carbon atoms. 

[575] The term "quaternary heterocyclylalkyl" includes an alkyl radical that is substituted 
with one or more quaternary heterocyclyl groups. Preferable quaternary 
heterocyclylalkyl radicals are "lower quaternary heterocyclylalkyl" radicals having 
one or more quaternary heterocyclyl groups attached to an alkyl radical having one to 
ten carbon atoms. 

[576] The term "quaternary heteroarylalkyl" includes an alkyl radical that is substituted 
with one or more quaternary heteroaryl groups. Preferable quaternary heteroaiylalkyl 
radicals are "lower quatemaiy heteroaiylalkyl" radicals having one or more 
quaternary heteroaryl groups attached to an alkyl radical having one to ten carbon 
atoms. 

[577] The term "alkylheteroarylalkyr includes a heteroaiylalkyl radical that is substituted 
with one or more alkyl groups. Preferable alkylheteroarylalkyl radicals are "loww 
alkylheteroarylalkyl" radicals with alkyl portions having one to ten carbon atoms. 

[578] The term "alkoxy" includes an alkyl radical which is attached to the molecule of 
interest by oxygen, such as a methoxy radical. More preferred alkoxy radicals are 
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"lower alkoxy" radicals having one to six carbon atoms. Examples of such radicals 
include methoxy, ethoxy, propoxy, iso-propoxy, butoxy and rer/-butoxy. 

[579] The term "'carboxy^ includes the carboxy group, -CO2H, and its salts. 

[5801 The tenn "carboxyalkyl" includes an alkyl radical that is substituted with one or more 
carboxy groups. Preferable carboxyalkyl radicals are "lower carboxyalkyl" radicals 
having one or more, carboxy groups attached to an all^^l radical having one to six 
carbon atoms. 

[5811 The term "carboxyheterocyclyl" includes a heterocyclyl radical that is substituted 
witii one or more carboxy groups. 

[582] The term "carboxyheteroaryF includes a heteroaryl radical that is substituted with one 
or more carboxy gn)iq>s. 

[583] The term ""carboalkoxyalkyr includes an alkyl radical that is substituted with one or 
more alkoxycarbonyl groups. Preferable carboalkoxyalkyl radicals are "lower 
carboalkoxyalkyl" radicals having one or more alkoxycarbonyl groiq)s attached to an 
alkyl radical having one to six carbon atoms. 

[584] The term "carboxyalkylamino*' includes an amino radical that is mono- or di- 
substituted When used in combination, for example "alkylaryl" or "arylalkyl," the 
individual terms listed above'have the meaning indicated above. 

[585] The term "acyl" includes an organic acid group in which the hydroxy of the carboxy 
groiQ) has been removed. Examples of acyl groups include, but are not limited to, 
acetyl and benzoyl. 

[586] The term "hydrocarbyr refers to radicals consisting exclusively of the elements 
carbon and hydrogerL These radicals include, for example, alkyl, cycloalkyl, alkenyl, 
cycloalkenyl, alkynyl, and aryl moieties. These radicals also include alkyl, 
cycloalkyl, alkenyl, cycloalkenyl, alkynyl, and aryl moieties substituted with other 
aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and alkynaiyl. 
Preferably, these moieties comprise 1 to 20 carbon atoms, 1-10 carbons or 1-6 
carbons. 
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1587] The term "a substituted hydrocarbyr* refers to a hydrocarbyl radical that is substituted 
with a group comprising at least one atom other than carbon, such as but not limited 
to, halogen, oxygen, nitrogen, sulfur and phosphorus. Examples of such substituted 
hydrocarbyl include hydrocarbyl radicals substituted with groups such as, but not 
limited to, lower alkoxy such as methoxy, ethoxy, and butoxy; halogen such as chloro 
and fluoro; ethers; acetals; ketals; esters; heterocyclyl such as fiiryl and thienyl; 
alkanoxy; hydroxy; protected hydroxy; acyl; acyloxy; nitro; cyano; amino; and 
amido. Substituted hydrocarbyl also includes hydrocarbyl radicals in which a carbon 
chain atom is replaced with a heteroatom such as nitrogen, oxygen, sulfur, or a 
halogen. 

[588] The additional terms used to describe the substituents of the compounds of the present 
invention and not specifically defined herein are defined in a similar manner to that 
illustrated in the above definitions. 

[589] General Synt hetic Procedures 

[590] The compoimds of the present invention can be synthesized according to the general 
synthetic procedures set forth below. The substituents of Ae compounds shown in the 
following procedures generally have the same definition as the substituents at the 
corresponding position in the compounds of Formulae I, lA, IB, HI, V, VII, Vin 
and/or DC, except where fiuther noted. 

[591] The synthetic methods for the preparation of the l,4-benzothia2epines disclosed, for 
example, in WO93/16055, W094/18183, W094/18184, WO96/05188, WO98/05657, 
U.S. Patent 5,910,494, and U.S. Patent 6,020,330 can be modified as illustrated below 
and in the working examples to prepare the l,4-benzothia2apine compounds of tiie 
present inventioiL 

[592] In particular, the 1,4-benzothiazapine compounds of the present invention can be 
prepared as set forth in Scheme I below. 
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[593] The 5-position phenyl group of the l,4-benzothia2epme intennediates of Scheme I 
can be further substituted (with R) as specifically disclosed in this apphcation or, for 
example, by substituting the 5-position phenyl group through suitable modification of 
the methods disclosed in U.S. Patent 5,994,391 and WO99/64409. 

15941 The synflietic methods for the preparation of 1,5-benzothiazepines disclosed, for 
example, in WO96/16051 and W099/35135 can be modified as illustrated below and 
in the working examples to prepare flie 1,5-benzothiazapine compounds of the present 
invention. 
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[595] In particular) the 1,5-benzotfaiazapine compounds of the present invention can be 
prepared as set forth in Scheme n below. 




1596J The 5-position phenyl group of the l,5-ben2othiazepine interaiediates can be can be 
further substituted (with R) as specifically disclosed in this application or, for 
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example, by substituting the S-position pheayl group tbrough suitable modification of 
the methods disclosed in U.S. Patent 5,994^91 and WO99/64409. 

1597] Woridng Examples 

[598] The following examples contain detailed descriptions of the methods of preparation of 
the compoimds of the present invention. These detailed descriptions fall within the 
scope, and serve to exemplify, the above-described general synthetic procedures 
which form part of the inventioiL These detailed descriptions are presented for 
illustrative purposes only and are not intended as a restriction on the scope of the 
invention. All paits are by weight and t^peiatures are in degrees centigrade imless 
otherwise indicated. The preparation of tiie reagents used in these Examples is either 
specifically disclosed herein or such reagents are commercially available. 

[5991 The following abbreviations are used in the examples below: 

[600] Me -methyl 

[601] £t- ethyl 

[602] EtOH-ethanol 

[603] EtaN - triethylamine 

[604] HCl- hydrochloric acid 

[605] LAH - lithiiun aluminum hydride 

[606] LiOH- lithium hydroxide 

[607] MeOH - methanol 

[608] NaOH- sodium hydroxide 

[609] Ph- phenyl 

[610] PTSA - para-toluene sulfonic acid 

[611] RT - room temperature 
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I612J THF - tetrahydrofiiran 

(613] Kvample 1 



MeO 



MeO' 




1614J 




1, R = 4-OMe 

2, R = 3-OMe 



[615] Coi]q>ouiids 1 and 2 are prepared in accordance wilb the procedure set forth in 
Syn^tic Bxample 1 of patoit application WO96/0S188, except that 4- 
medioxybenzoyl chloride and 3-medioxybenzoyI chloride, respectively, are 
substituted for boizoyl chloride in step (h). 

[616] Hxamplft 7^ 



MeaN 





3, R = 4-OMe 

4, R=3-OMe 



[617] Step 1: Preparation of 4-fluorophenvl substituted intermediate 
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[6181 A 4-fluoiophenyl substituted inteimediate is prepared in accordance with the 
procedure set forth in Synthetic Example 1 of patent application WO96/05188, 
except that 4-fluorophenol is substituted for 3,4-dimethoxyphenoI and 4- 
methoxybenzoyl chloride (or 3-methoxybenzoyl chloride) is substituted for benzoyl 
chloride in step (h) of Synthetic Example 1. 

[6191 Step 2: Preparation of dimethvlamino-compound 

[620] A Fisher porter bottle is fitted with a nitrogen line and magnetic stirrer. The system is 
purged with nitrogen. The 4-fiuorophenyl substituted intermediate (62.6 mmol) 
obtained from Step 1 is added and the vessel is sealed and cooled to -TS'^C. 
Dimethylamine (17.1 g, 379 mmol) is condensed using a C02/acetone bath and added 
to the reaction vessel. The mixture is allowed- to warm to room temperature and 
heated to 60°C. After 20 hours, the reaction mixture is allowed to cool and dissolved 
in ethyl ether. The ether solution is washed with water and then with saturated 
aqueous sodium chloride. It is then dried with magnesium sulfate, filtered, and 
concentrated in vacuo to give compoimd 3 (or compound 4 when 3-methoxybenzoyl 
chloride is used in Step 1). 

[621] Example 3 



MeO 
MeO 
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[622] Step 1 : PreparatioD of 2-aTnino-2-butvlhexvl hydrogen sulfate 

[623] A 2-ainino-*2-butylhexyl hydrogen sulfate is prepared in accordance with the 
procedure set forth in steps (a) through, (g) of Synflietic Example 1 of patent 
application WO96/05188, except that 2-aminohexanoic acid is substituted for 2- 
aminobutyiic acid in step (a) of Synthetic Example 1. 

[624J Step 2: Preparation of the diTn ethoxvbenzothiazepine 

[625] Compoimds 7 and 8 are prepared in accordance with the procedure set forth in steps 
(h) through (o) of Synthetic Example 1 of patmt application WO96/05188, except 
that 2-aniino*2-butylhexyl hydrogen sulfate (obtained from Step 1) is substituted for 
. 2-amino-2-ethylhexyl hydrogen sulfate, and either 4-metiioxybenzoyl chloride (for 
Compound 7) or 3-methoxybenzoyl chloride (for Compound 8) is substituted for 
benzoyl chloride in Step (h) of Synthetic Example 1. 

[626] Example 4 




R 

9, R = 4-OMe 

10, R = 3-OMe, 
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[627] Step 1: Preparation of 4-fluorophCTyl substituted intennediate 

[628] A 4-fluorophenyl substituted intermediate is prepared in accordance with the 
procedure set forth in steps (h) through (o) of Synthetic Example 1 of patent 
application WO96/05188, except that (a) 4^fluorophenol is substituted for 3,4- 
dimethoxyphenol in. step (h) of Synthetic Example 1, (b) either 4-methoxyben2oyl 
chloride (for Compound 9) or 3-methoxybenzoyl chloride (for Compoimd 10) is 
substituted for benzoyl chloride in step (h) of Synthetic Example 1, and (c) 2-amino- 
2-butylhexyl hydrogen sulfate (obtained from Example 3, Step 1) is substituted for 2- 
amino*2-ethylhexyl hydrogen sulfate in step (h) of Synthetic Example 1 . 

[629] Step 2: Preparation of dimethvlamino-compoimd 

[630] A Fisher porter botde is fitted with nitrogen line and magnetic stirrer. The S3^tem is 
purged with nitrogen. The 4-fIuorophenyI substituted intennediate (62.6 mmol, 
obtained fix>m Step 1) is added, and the vessel is sealed and cooled to -78X. 
Dimethylamine (17.1 g, 379 nmiol) is condensed using a C02/acetone badi and added 

to the reaction vessel. The mixture is allowed to warm to room temperature and 
heated to 60^C. After 20 hours, the reaction nuxture is allowed to cool and dissolved 
in ethyl ether. The ether solution is washed with water and then saturated aqueous 
sodiimi chloride. It is then dried (magnesium sulfate), filtered, and concentrated in 
vacuo to give either Compound 9 (when 4-methoxyben2oyl chloride is used in Step 1) 
or 10 (when 3-methoxybenzoyl chloride is used in Step 1). 

(6311 Example 5 (Alternate Route To Compounds 3 and 9) 
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[632] Stepl: PreparatioD of chlorobenzophenone 

[633] In an inert atmosphere, 68.3 g of phosphorus pentachloride (0328mole Aldiich 
15,777-5) is placed into a 2-neclced 500 mL round bottom flask. The flaslc is fitted 
with a nitrogen inlet adapter and suba seal. The flask is removed from the inert 
atmosphere and a nitrogen, purge is begun. 50 mL of anhydrous chlorobenzene 
(Aldrich 28,451-3) is added to the phosphorus pentachloride via syringe and the 
solution is stirred with a magnetic stir bar. 60 g of 2-chloro-5-nitrobenzoic acid 
(0.298 mole Aldrich 12,511-3) is slowly added to the chlorobenzene solution under 
nitrogen purge. After stirring at room temperature for about 20 hours, the solution is 
placed in an oil bath and heated at 50®C for 1 hour. The chlorobenzene is removed 
from the solution by high vacuimi. The residue is washed with anhydrous hexane to 
yield a dry acid chloride having a weight of 61.95 g. The acid chloride is stored in an 
inert and dry atmosphere. 

[634] In an inert atmosphere, tihe acid chloride is mixed with 105 mL of anhydrous anisole 
(0.97 mole Aldrich 29,629-5) in a 2-necked 500 mL round bottom flask. The flask is 
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fitted with an addition fiinnel and a nitrogen inlet adapter and removed from inert 
atmosphere* Tlie reaction solution is chilled with an ice bath and a nitrogen purge is 
begun. 45.1 g of aluminum chloride (0.34 moles Aldrich 29,471-3) is placed in a 
solid addition funnel and the aluminum chloride is slowly added to the chilled 
solution. After the addition is complete, the solution is allowed to warm to room 
temperature and stirred overnight. The reaction is quenched by pouring the solution 
into a mixture of 300 mL IN HCl and ice. The resulting solution is stirred for 15 
minutes and extracted twice with ether. The organic layers are combined and 
extracted twice with 2% sodium hydroxide, and then twice with deionized water. The 
extracted organic layer is dien dried with magnesium sulfate, filtered and further dried 
using a rotovap. Remaining anisole is then removed by high vacuum. The resulting 
product is crystallized ftom 90% ethanol 10% ethyl acetate and dried on a vacuum 
line. 

[6351 Step 2: Preparation of thiobenzophenone intermediate 

[636] 10.12 g (0.036 moles) of the chlorobenzophmone intermediate obtained fix>m Step 1 
is combined wifli 200 mL of anhydrous dimethylsulfoxide and placed in a 500 mL 
round bottom flask equipped with a magnetic stir bar. The flask is fitted with a water 
condenser, nitrogen inlet, and stopper. 1.84 g of LijS (0.040 moles Aldrich 2U24-1) 
is added. The flask is placed in an oil bath and heated ovemi^t at 75 under 
nitrogen. The solution is cooled to room temperature. 500 mL of 5% acetic acid is 
prepared in a 2 liter beaker and then added slowly to flie solution in the flask while 
stining is maintained in the flask. After 30 minutes, the solution is extracted with 
etiier toee times, dried (magnesium sulfete), fUtered and concentrated in vacuo to 
give a thiobenzophenone intermediate. 

[6371 Step 3: Preparation of thi oamine intermediate 

[638] A solution of the thiobenzophenone intermediate (198 mmol, obtained from Step 2) in 
butyl acetate (300 mL) is added to a solution of the ethyl-butyl amine (for compound 
3) or butyl-butyl amine (for compound 9) (obtained as set forth in Synthetic Example 
1 of WO96/05188 or in Example 3, Step 1 of the present application) in water (250 
mL). The reaction mixture is stirred and heated to 93*^0. Sodium hydroxide (18.9 g) 
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in water (250 mL) is added dropwise. After complete addition, the reaction is stirred 
an additional 25 minutes at 93**C and then cooled to room temperature. The organic 
layer is separated, dried and concentrated to give a thioamine intermediate. 

(639] Step 4: Preparation of the cycli c iminft in termediate 

(640] The thioamine intermediate (194 mmol, obtained &om Step 3) is dissolved in 2,6- 
lutidine. p-ToluenesuIfonic acid (0.70 g) is added and ttie reaction mixture is refluxed 
using a Dean Stark tr^. After 22 hours of refluxing, the reaction mixture is 
concentrated in vacuo. Chromatography on siUca gel gives the purified cyclic imine 
intemiediate. 

(641] Step 5: Preparation of the cylic amm e intermediate 

(642J A IM solution of diborane in tetrahydrofuran (200 mL) is added to a solution of the 
cyclic imine intermediate (167 mmol, obtained from Step 4) in tetrahydrofuran (350 
mL). The reaction mixture is stirred at room temperature for 17 hours and then 6N 
HCl (150 mL) is added. The tetrahydrofuran is removed under reduced pressure and 
the aqueous residue basified with 50% sodium hydroxide. The resulting solution is 
extracted with ethyl acetate and the ethyl acetate layer is separated, dried and 
concentrated in vacuo. Purification by chromatography on silica gel gives the cyclic 
amine intermediate. 

(643J Step 6: Pre paration of the sulfone intermediate 

[644] A solution of the cychc amine intermediate (66.2 mmol, obtamed from Step 5) in 
trifluoroacetic acid (125 mL) is added to 30% water (18.8 g) in trifluoioacetic acid 
(100 mL). The reaction mixture is stiired at room temperature for 1 7 hours and then 
poured into water (800 mL). 50% sodium hydroxide is then added until the mixture 
reaches a pH of 10. The reaction mixture is layered with ethyl acetate and stirred for 
1 hour. The organic layer is separated, dried and concentrated in vacuo. The i^idue 
is purified by recrystallization or chromatography on silica gel to give the desired 
sulfone intermediate. 



1*45] Step 7: P reparation of the dimethv 1flmiTin,K^i izothiazepine 
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13, R = 4-OH, K = 3,4-dihydroxy, R" = Et 

14, R = 3-OH, R = 3,4.dihydroxy, R" = Et 

15, R = 4-OH, R = 4-(dimethylamiiio), R" = Et 

16, R = 3-OH, R = 4-(dimethylamino), R" = Et 

17, R ^ 4.0H, R = 3,4-dihydroxy, R" = Bu 

18, R « 3-OH, R - 3,4-dihydroxy, R" = Bu 

19, R = 4-OH, R = 4-(dimethylamino), R" = Bu 

20, R = 3-OH, R = 4-(dimethylamino), R" = Bu 



[M€] The sulfone intermediate (20.4 mmol, obtained from Step 6) and ethanol (160 mL) are 
placed in a 300 mL Parr reactor. Formaldehyde (15.3 mL, 189 mmol, 37 weight 
percent in water) and 10% Pd/Carbon (L45 g) are added. The reactor is heated to 
55*^C mider hydrogen ovemight The reactor is cooled and purged with nitrogen. The 
solution is filtered through celite while washing with ether. The mixture is 
concentrated in vacuo^ redissolved with ether, and washed with water. The organic 
layer is dried (magnesium sulfate), filtered and concentrated in vacuo to give the 
desired dimetfaylamiao-benzothiazepine 3 or 9. 

16471 Example 6 

[648J A 250-mL, 3-neck, round-bottom flask is equipped with a nitrogen gas adaptor and 
magnetic stirrer The system is purged with nitrogen. The corresponding methoxy- 
compound 1, 2, 3, 4, 7, 8, 9 or 10 (14.0 mmol) and trichloiomeAane (150 mL) are 
added to the flask. The reaction mixture is cooled to -78*^0 and boron tribromide 
(10.5 0 g/41 .9 mmol per methoxy groi^) is added. The nuxtune is allowed to warm to 
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room temperature. After 4 hours, the reaction mixture is cooled to 0°C and quenched 
with 10% K2CO3 (100 mL). After 10 minutes, the layers are separated and the 
aqueous layer is extracted two times with ethyl ether. The trichloromethane and ether 
extracts are combined, washed with saturated aqueous sodium chloride, dried 
(magnesium sulfate), filtered, and concentrated in vacuo to give the desired product 
13, 14, 15, 16, 17, 18, 19 or 20. See, M. Kitamura et al, J, Am, Chem, Soc, 106, 
3252-57 (1984). 

[6491 Example 7 



o 




21, R=4-OH,R" = Et 

22, R=3-OH,R" = Et 

23, R = 4.0H,R" = Bu 

24, R=3-OH,R" = Bu 



R 



[6501 A 250-mL, 3-neck, round-bottom flask is equipped with a nitrogen gas adaptor and 
magnetic stirrer. The system is purged with nitrogen. The corresponding hydroxy- 
compound 13, 14, 17 or 18 (14.0 mmol) and dimethylfomamide (150 mL) are added 
to the flask. The reaction mixture is cooled to S^'C. Acetone (48 mL), 2,2- 
dimethoxypropane (9.6 mL), and pyridinium p-toluenesulfonate (0.54 g) are added to 
the reaction mixture. After 24 hours, Amberlite IRA 402 (a strongly basic anion 
exchanger, quaternary ammonium type resin, chloride form, available fxom Sigma 
Chemical) is added to neutralize the catalyst. After 24 hours, the resin is removed by 
filtration, and the filtrate concentrated in vacuo to give the desired product 21, 22, 23 
or 24. See, M. Kitamura et al., J. Am. Chem. Soc, 106, 3252-57 (1984). 
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[651] Example 8 




[652] Step 1 : Preparation of glycine ester inteimediate 

[6531 To a solution of (13.9 mmol) of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained fiom 
Example 6 or 7) and 2.9 g (21.0 mmol) of potassium carbonate in 100 mL of acetone 
is added 3.8 g (21.0 mmol) of N-(chlon>ace1yl)gly cine ethyl ester and 50 mg (0.14 
mmol) of tetrabutylammonium iodide. The reaction mixture is heated to reflux for 2 
days, cooled to ambient temperature and stiired for 20 hours. It is then partitioned 
between ethyl acetate and water. The organic layer is washed with brine, dried over 
magnesium sulfate, and concentrated in vacuo to afford a glycine ester intermediate. 

[654] Step 2: Preparation of acid 

[655] A solution of flie glycine ester intennediate (12.1 mmol, obtained from Step 1) and 
1.5 g LiOHH20 (36.3 mmol) in 60 mL of tetrahydrofuran and 60 mL of water is 
heated to 45®C for 2 hours. The solution is then cooled to ambient temperature, 
acidified with 1 N HCl and partitioned between ethyl acetate and water. The organic 
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layer is washed with brine, dried over magnesium sulfate, and concentrated in vacuo 
to give the desired compound 25. For reactions with reagents 21, 22, 23 or 24, 
removal of the acetonide protecting group is accomplished by dissolving the substrate 
in 4:1 tetrahydiofuran/water at 0*C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight. The reaction is neutralized with ammonium hydroxide, 
and the tetrahydrofuran removed under reduced pressure. The product is then 
extracted into ethyl acetate, and concentrated in vacuo to give the desired product 25. 
See, e.g., Y. Leblanc et al., J, Org. Chem., 51, 189-93 (1986). 

[6561 Example 9 




[657] Step 1 : Preparation of propyl tosvlate intennediate 

[658] A sohition of 15, 16, 19, 20, 21, 22, 23 or 24 (10.9 mmol, obtained fix>m Example 6 or 
7) in acetone (100 mL) at 25**C under nitrogen is treated with powdered K2CO3 (3.8 g, 
27.2 mmol, 2.5 equivalents) and l,3-pn>panediol di-;7-tosylate (13.0 g, 32.6 mmol, 3.0 
equivalents), and the resulting mixture is stirred at 65^C for 21 hours. The cream- 
colored sluny is cooled to IS^'C and is filtered through a sintered glass funnel. The 
filtrate is concentrated and the residue dissolved in ethyl acetate (ISO mL). The 
organic layer is washed with saturated aqueous sodium bicarbonate (2 x 150 mL) and 
saturated aqueous sodium chloride (2 x 150 mL), and is dried (magnesium sul&te) 
and concentrated in vacuo to afford a propyl tosylate intermediate. For reactions with 

reagents 21, 22, 23 or 24, removal of the acetonide protecting group is accomplished 
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by dissolving the substrate in 4:1 tetrahydrofiiran/water at 0°C, adding excess 
trifluoroacetic acid, and stirring at room temperature overnight. The reaction is 
neutralized with anunonium hydroxide, and the tetrahydrofuran removed under 
reduced pressure. The product is then extracted into ethyl acetate, and concentrated 
vacuo to give a propyl tosylate intermediate. See, e.g., Y. Leblanc et aL, J. Org, 
CActi., 51, 189-93(1986). 

[659] Step 2: Preparation of Quaternary salt 

[660] A solution of the propyl tosylate intermediate (LS6 mmol, obtained fiom Step 1) in 
acetonitrile (15 mL) at 25^C under nitrogen is treated with diazabicyclo[22J2]octane 
("DABCO**, 0.26 g, 2.34 mmol, 1.5 equivalents) and stirred at 50X for 6 hours and 
then at 25''C for 14 hours. The pale amber solution is cooled to 25''C and 
concentrated in vacuo to give the desired compound 26. 

[661] Example 10 




R=4.Xor3-X 

R* « 3,4-dihydroxy or 4-(dimethylainiDo) 
R" = EtorBu 





[662] Step 1: Preparatiop of butvl mesvlate intermediate 

[663] A mixture of 2. 1 8 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 
or 7), 2.68 g (10.88 mmol) of busulfan, and 1.50 g (10.88 mmol) of potassium 
carbonate in 20 mL of acetone is stirred at reflux overnight The mixture is 
concentrated in vacuo and the crude is dissolved in 30 mL of ethyl acetate. The 
insoluble solid is filtered off and the filtrate is concentrated in vacuo. The resulting 
white foam is chromatographed through a silica gel column and eluted wifli 30% efliyl 
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acetate/hexane to give the butyl mesylate intermediate. For reactions with reagents 21, 
22, 23 or 24, removal of the acetonide protecting group is accomplished by dissolving 
the substrate in 4: 1 tetrahydrofiiran/water at O^C, adding excess trifluoroacetic acid, 
and stirring at room temperature overnight. The reaction is neutralized with 
ammonium hydroxide, and the tetrahydrofuran removed under reduced pressure. The 
product is then extracted into ethyl acetate and concentrated in vacuo to give a butyl 
mesylate intennediate. See, e.g., Y. Leblanc et al., J. Org. Chem., 51, 189-93 (1986). 

{664] Step 2: Preparation of quaternary salt 

[665] A solution of 0.85 mmol of the butyl mesylate intennediate (obtained fipom Step 1) 
and 191 mg (1.71 mmol) of diazabicyclo[2.2.2]oclane in 10 mL of acetonitrile is 
stiired at 80^C for 4 hours. The reaction mixture is concentrated in vacuo to yield a 
white foam* The foam is crushed and washed widi eth^. The solid is filtered off and 
dried in vacuo \o give the desired compound 27. 

[666] Example 11 




R 

28 



[667] A solution of 1 .64 mmol of the butyl mesylate intermediate (obtauied fiom Example 
10, Step 1) and 15 mL of triethylamine in 10 mL of acetonitrile is heated at SC^C for 2 
days. The solvent is evaporated and the residue triturated with ether and ethyl acetate 
to afford the desired product 28. 
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[6681 Example 12 




[669] A solution of 1.64 nunol of Hit butyl mesylate intennediate (obtained fiom Example 
10, Step 1) and 234 mg (2.46 mmol) of S-hydroxy-pyridine in 1 mL of 
dimediylfonnamide is heated at 70*^ for 20 hours. The solvent is ev^oiated and the 
residue triturated with ether and ethyl acetate to afifoid die desired product 29. 

I670J Example 13 




30 



176 



wo 02/08211 



PCT/USOl/23533 



[671] Step 1: Pr e paration of pentvl bromide intennediate 

(6721 13.1 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 or 7) is added 
to a stilted solution of 0.63 g (15.72 mmol, 60% dispersion) of sodium hydride in 85 
mL of dimethylfomiamide. The resulting solution is stirred at ambient temperature 
for 1 hour. 37.7 g (163.75 mmol) of 1,5-dihromopentane is added to the solution and 
the solution stirred overnight at ambient temperature. The dimethylfonnamide is 
removed in vacuo and the residue is extracted with ethyl acetate and washed with 
brine. The extract is dried over magnesium sulfate, and the concentrated residue 
purified by column chromatography to give a pentyl bromide intermediate. 

[673J Step 2: Preparation of diester intCTmediate 

16741 A mixture of 14.1 mmol of the pentyl bromide intennediate (obtained from Step 1), 
65 g (0.35 mol) of diethylaminodiacetate and 7.5 g (71 nunol) of anhydrous Na2C03 
is stirred at 160°C for 3 hours. The reaction mixture is diluted with water and 
extracted with methylene chloride. The volatiles are removed in vacuo to give the 
diester intennediate. For reactions with reagents 21, 22, 23 or 24, removal of the 
acetonide protecting group is acconaplished by dissolving the substrate in 4:1 
tetrahydrofuran/water at 0°C, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight. The reaction is neutralized widi ammonium hydroxide, and 
the tetrahydrofuran removed imder reduced pressure. The product is thm extracted 
into ethyl acetate and concditrated in vacuo to give a diester intennediate. See, e.g., 
Y. Leblanc et al., / Org. Chem., 51, 189-93 (1986). 

(6751 Ste p 3: Preparation of diacid 

[676] The mixture of the diester intermediate (obtained from Step 2) and 2.7 g (64.3 mmol) 
of lithium hydroxide in tetrahydrofuran (75 mL) and water (50 mL) is stirred at 40^C 
for 18 hours. The reaction mixture is acidified with 1% HCl and extracted with 
methylene chloride. The residue is triturated with hexane and filtered to give the 
desired compoimd 30. 
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1677] Example 14 




|678J Step 1: Preparation of pentvl iodide intermediate 

[679] To a solution of 15, 16, 19, 20, 21, 22, 23 or 24 (6.53 nmiol, obtained fix)m Example 6 
or 7) in 100 mL of dimethylfonnamide is added 198 mg (7.83 mmol) of 95% sodium 
hydride. The mixture is stirred 15 minutes at room tenxp^ture and diiodopentane is 
added. After 1 hour at room temperature the mixture is diluted in ethyl acetate and 
water. The aqueous layer is extracted with etibyl acetate and the combined organic 
layer washed wiA brine, dried over magnesium sulfete and concentrated in vacuo. 
The residue is chiomatographed over silica gel, eluting with hexane/ethyl acetate (1/5) 
to afford a pentyl iodide intermediate. For reactions with reagents 21, 22, 23 or 24, 
removal of the acetonide protecting group is accomplished by dissolving the substrate 
in 4:1 tetrahydrofuran/water at O'^C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight. The reaction is neutralized with ammonium hydroxide, 
and the tetrahydrofuran removed under reduced pressure. The product is then 
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extracted into ethyl acetate, and concentrated in vacuo to give the pentyl iodide 
intermediate. See, e.g., Y. Leblanc et al.. J. Org. Chem., 51, 189-93 (1986). 

[680] Step2r Prep arfltinn nf flminn^hifiteTninft 

[681] A solution of the pentyl iodide intennediate (1.53 mmol, obtained from Step 1) and 
3.4 g (30.6 mmol) of histamine is heated to 50°C for 17 hours. The mixture is 
dissolved in ethyl acetate and saturated sodium bicarbonate. The organic layer is 
washed with brine, dried over magnesiimi sulfate, and concentrated in vacuo. The 
residue is triturated with ether to afford the desired compound 31. 

[682] Example IS 



[683] The pentyl bromide intennediate (1.64 mmol, obtained from Example 13, Step 1) and 
N,N,N',N'-tetramethyH,6-hexanediamine (0.10 0 g, 0.580 mmol) in 5 mL of 
acetonitrile are placed in a 4 oz. Fischer Porter botde. The reaction vessel is purged 
with nitrogen, sealed, equipped with magnetic stirrer and heated to 5QPc. After 15 
hours, the reaction mixture is cooled to ambient temperature and concentrated in 
vacuo to give a foamy solid. The solid is dissolved in acetonitrile and precipitated 
with ethyl ether to give the desired dibromide salt The dibromide salt is converted to 
its corresponding dichloride salt using Biorad AG 2-X8 resin (a quaternary 
ammonium styrene type resin, chloride form, available fix)m Biorad Laboratories) and 
eluting with 70% H2O/CH3CN to give the desired compound 32. 



o 




R 



32 
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16841 Example 16 




33 



[685] Step 1: Preparation of pentvl bromide intennediate 

(686] To a stirred suspension of 1.01 g (25.4 mmol, 60% ofl dispersion) of sodimn hydride 
in 150 mL of dimethylfoimamide is added 19.5 mmol of 15, 16, 19, 20, 21, 22, 23 or 
24 (obtained fiom Example 6 or 7) in portions. After 30 minutes, the reaction mixture 
is cooled m a water bath (15^C) and 4.48 g (195 mmol) of 1,5-dibromopentane is 
added. The reaction mixture is stirred at ambient temperature for 1.5 hours and 
quenched with 50 mL of saturated ammonium chloride. The reaction mixture is then 
diluted with ethyl acetate, washed with water, washed with brine, dried over 
magnesiima sulfate, filtered and concentrated in vacuo to a pentyl bromide 
intermediate. 

[687] Step 2: Preparation of pentvl nitrile intemiediate 

[6881 To a stirred solution of 0.621 mmol of the pentyl bromide intennediate (obtained from 
Step 1) in 1 mL of dimethylsulfoxide is added 37 mg (0.745 mmol) of sodium 
cyanide. The reaction mixture is stirred at ambient temperature for 16 hours. The 
reaction mixture is concentrated under a nitrogen stream and flie residue pardtioned 
between ethyl acetate and water. The organic layer is washed with brine, dried over 
magnesium sulfate, filtered, and concentrated in vacuo to affoid a pentyl nitrile 
intermediate. 
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[689] Step 3: PreparatiQn of tetrazole 

[690] A solution of 0.5 mmol of the pen^l nitrile intennediate (obtained from Step 2) and 
* 666 mg (3^3 mmol) of azidotrimethyltin in S mL of toluene is stirred with heating at 
SO^C for 60 hours. The reaction mixture is concentrated imder a nitrogen stream. 
Purification by reversed phase cliromatography (Waters-Delta preparative scale 
HPLC) using 60% water/acetonitrile yields tiie desired compound 33. For reactions 
with reagents 21; 22, 23 or 24, removal of the acetonide protecting gionp is 
accomplished by dissolving the substrate in 4:1 tetrahydrofiiran/water at 0*C, adding 
excess trifhioroacetic acid, and stining at room temperature overnight The reaction 
is neutralized with ammonimn hydroxide, and the tetrahydrofuran removed under 
reduced pressure. The product is then extracted into ethyl acetate and concentrated in 
vacuo to give the desired compound 33. See, e.g., Y. Leblanc et al., J. Org. Chem., 
51,189-93 (1986). 

[691] Example 17 




[692] Step 1: Preparation of benzoate intermediate 

[693] To a solution of 1.15 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from 
Example 6 or 7) in 10 mL dimethylfoimamide is added 35 mg (1.39 mmol) of 95% 
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sodium hydride. The reaction mixture is stirred for 10 minutes. To the reaction 
mixture is added 525 mg (2.29 namol) of methyl 4-(bromomethyl)benzoate and the 
reaction mixture is stirred for an additional 16 hours. Water (100 mL) is added to the 
reaction mixture. The reaction mixture is extracted with ethyl acetate, washed with 
brine, dried oyer magnesium sulfate, filtered and the solvent evaporated to afford a 
benzoate intermediate. For reactions with reagents 21, 22, 23 or 24, removal of the 
acetonide protecting group is accomplished by dissolving the substrate in 4:1 
tetrahydrofiuan/water at OT, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight The reaction is neutralized with ammonium hydroxide, and 
the tetrahydrofiiran removed under reduced pressure. The product is then extracted 
into ethyl acetate, and concentrated in vacuo to give a benzoate intermediate. See, 
e.g., Y. Leblanc et al., J. Org, Chem., 51, 1 89-93 (1986). 

[694] Step 2: Preparation of acid 

[695] A solution of 0.84 mmol of the benzoate intermediate (obtained firom Step 1) and 325 
mg (2.53 mmol) of KOSi(CH3)3 (Aldrich) in 16 mL tetrahydrofiuan is stirred for 3.5 
hours. The tetrahydrofiiran is evaporated and water is added. The solution is 
extracted with ethyl acetate, dried over magnesium sulfate, filtered and the solvit 
evaporated to afford the desired compound 34. 
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[6961 Example 18 




R 

35 

[697J Step 1 : Preparation of chlorobenzvl intermediate 

[698] A solution of 15, 16, 19, 20, 21, 22, 23 or 24 (10.9 mmol, obtained from Example 6 or 
7) in acetone (100 mL) at 25X under nitrogen is treated with powdered K2CO3 (2.3 g, 
16.3 mmol, 1.5 equivalents) and a,a*-dichloro-/?-xylene (6.7 g, 38.1 mmol, 3.5 
equivalents) and the faulting solution is stiired at 65°C for 48 hours. The reaction 
mixture is cooled to 25®C and concentrated to 1/5 of its original volume. The residue 
is dissolved in ethyl acetate (150 mL) and washed with water (2 x 150 mL). The 
aqueous layer is extracted with ethyl acetate (2 x 150 mL) and the combined organic 
extracts are washed with saturated aqueous sodium chloride (2 x 150 mL). The 
combined extracts are dried (magnesium sulfate) and concentrated in vacuo to provide 
a chlorobenzyl intermediate. For reactions with reagents 21, 22, 23 or 24, removal of 
the acetonide protecting group is accomplished by dissolving the substrate in 4:1 
tetrahydrofuran/water at 0°C, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight The reaction is neutralized with aromonium hydroxide, and 
the tetrahydrofuran removed under reduced pressure. The product is then extracted 
into ethyl acetate and concentrated in vacuo to give a chlorobenzyl intermediate. See, 
e.g., Y. Leblanc et al., /. Org, Chem., 51, 189-93 (1986), 

[699] Step 2: Preparation of auatemarv salt 

[700] A solution of the chlorobenzyl intermediate (1.7 mmol, obtained ftom Step 1) in 

acetonitrile (5 mL) at 25^C under nitrogen is treated with pyridine (5 mL) and stirred 
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at SS^^C for 36 hours. The pale amber solution is cooled to IS^'C and concentrated in 
vacuo to give the desired compound 35. 

[7011 Example 19 



R = 4-Xor3.X 




[702] Under nitrogen, a solution of 14.5 mmol of the chlorobenzyl intermediate (obtained 
fh)m a procedure similar to the one outlined in Example 18, Step 1) in 60 mL of 
acetonitrile is added dropwise over a 30 minute period to a solution of 2.9 g (26.2 
mmol) of diazabicyclo[2.22]octane in 40 mL of acetonitrile at 35°C. During the 
addition, a colorless precipitate is formed. The slurry is stirred at 35°C for an 
additional 2 horns. The product is collected and washed with 1 L of acetonitrile to 
give the desired compound 36. 

[703] Example 19A 

[704] Ck)mpound 36 also can be prepared in accordance with an alternative synthetic 
scheme illustrated below in Scheme HI: 
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SCHEME HI 
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[705] Hvamole 20 




R 

37 



{706] Step 1 : Preparation of chlorobenzvl intennediate 

[707] To a stirred solution of 144 mg (3.59 mmol, 60% dispersion) of sodium hydride in 29 
mL of dimethylformamide is added 3.26 nunol of 15, 16, 19, 20, 21, 22, 23 or 24 
(obtained fix)m Exanoiple 6 or 7), and the resulting solution is stirred at ambient 
temperature for 45 minutes. To tbe solution is added 7.13 g (40.75 mmol) of dichloro- 
p-xylene, and the mixture is stirred overnight The dimethylformamide is removed in 
vacuo and the residue is extracted widi ethjd acetate and washed with brine. The 
extract is dried over magnesium sui&te and concentrated in vacuo to give a 
chlorobenzyl intennediate. 

[7081 Step 2: Preparation of amino diester 

[709] A mixture of 1.72 mmol of flie chlorobenzyl intemiediate (obtained from Step 1), 1 .63 
g (8.6 mmol) of diethylaminodiacetate, and 0.72 g (8.6 mmol) of sodium bicarbonate 
in 30 mL of dimethylformamide is stirred at lOO^C for 6 hours. The 
dimethylformamide is removed in vacuo and the residue is extracted with ether and 
washed with brine. The extract is dried over magnesium sulfate and the concentrated 
residue is purified by colimm chromatography to give an amino diester intermediate. 
For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accompUshed by dissolving the substrate in 4:1 tetrahydro&ran/water at O^^C, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight The 
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reaction is neutralized with ammonium hydroxide, and the tetrahydrofiiran removed 
under reduced pressure. The product is then extracted into ethyl acetate and 
concentrated in vacuo to give a diester intennediate. See, e.g., Y. Leblanc et al., J. 
Org. Chem., 51, 189-93 (1986). 

[710] Step 3: Preparation of aminn diacid 

[711J A solution of 1.15 mmol of the dibenzyl ester (obtained from Step 2) and 0.232 g 
(S.S2 TomoY) of litiiium hydroxide in 30 mL of tetrahydrofuran and 30 mL of water is 
stirred at 40®C under nitrogen for 4 hours. The reaction' mixture is diluted with ether 
and washed widi 1% HQ. The aqueous layer is extracted twice with ether, and the 
combined extracts are washed with biine, dried over magnesiiun sulfate, and 
concentrated in vacuo to give the desired compoimd 37. 

[712] Example 21 



[713] Step 1: Preparation of picolvl intennediate 

[714] 1.4 g (60% oil dispersion, 35 mmol) of sodium hydride is added to a stirred solution 
of 26.1 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 or 7) in 
200 mL dimethylformamide. The reaction mixture is stirred at ambient temperature 
for one hour. A solution of 4-picolyl-chloride hydrochloride is prepared by treating 
5.99 g (36.5 mmol) of 4'picolyl chloride hydrochloride with cold saturated sodium 
bicarbonate solution and extracting the solution with diethyl ether. The e&ereal 
extract is washed with brine, dried over magnesium sulfate, and filtered. The reaction 




R 
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mixture is then cooled in an ice bath and the solution of 4-picolyl chloride 
hydrochloride in diethyl ether added. The reaction mixture is stirred at ambient 
temperature for 17 hours. The reaction mixture is quenched with 25 mL of saturated 
ammonium chloride and diluted with 600 mL ethyl acetate. It is then washed with 
4X250 mL water, washed with brine, dried over magnesium sulfate, filtered and 
concentrated in vacuo. Purification by silica gel chromatography (Waters-Delta 500 
preparative scale HPLC) using 60% ethyl acetate/hexanes yields a picolyl 
intermediate. 

1715] Step 2: Preparation of quateroarv salt 

[716] To a stirred solution of 0.74 mmol of the picolyl intermediate (obtained fiiom Step 4) 
in 10 mL of acetonitrile and 3 mL of methylene chloride, 137 mg (0.97 nunol) of 
iodomethane is added. The reaction is stirred at ambient temperature for 16 hours and 
then concentrated under a nitrogen stream. Purification by reversed phase 
chromatography provides the desired compound 38. For reactions with reagents 21, 
22, 23 or 24, r^oval of the acetonide protecting gioi:^ is accomplished by dissolving 
the substrate in 4:1 tetrahydrofuran/water at 0 adding excess trifluoroacetic acid, 
and stirring at room temperature overnight The reaction is neutralized with 
ammonium hydroxide, and the tetrahydrofiiran removed under reduced pressure. Ion 
exchange with trifluoroacetate anion yields fbe desired compound 38. See, e.g., Y. 
Leblanc et al., J. Org. Chem., 51, 189-93 (1986). 

1717] Example 22 





R = 4-Xor3-X 

R' = 3,4-dihydroxy or 4-(dimethyIamino) 
R" = EtorBu ^ cQaH 



COzH 
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[718] Step 1 : Preparation of picolinvl chloride intermediate 

[719] Anhydrous K2CO3 (0.45 g, 3.2 mmol), tetrabutylammonium iodide (0.1 g, 0.2 mmol) 
and 2,6-bischloromethylpyridine (1.2 g, 10.8 mmol) are added to a flask containing a • 
solution of 15, 16, 19, 20, 21, 22, 23 or 24 (2.1 mmol, obtained fiom Example 6 or 7) 
in acetone (SO mL). The flask is equin)ed with nitrogen gas adapter and magnetic 
stirrer. The reaction mixture is heated to reflux overnight. After 18 hours, the 
reaction is diluted with ether and washed with water and brine (30 mL). The oi;gamc 
layers are dried over magnesium sulfate, filtered and concentrated in vacuo. 
Chromatographic purification through silica gel, eluting with 25% ethyl 
acetate/hexane, yields a picolyl chloride intermediate. 

[720] Step 2: Preparation ofpvridinvldiester intermediate 

[721] A mixture of diethylaminodiacetate (8 g, 68 mmol) and sodium carbonate (0.63 g, 5.9 
mmol) is treated with the picolyl chloride intermediate (1.2 mmol, obtained from 
Step 1) and the reaction mixture is stirred at 160°C for three hours. The reaction 
mixture is cooled and diluted with ether and washed with 1% HCl, water (25 mL), 
and brine (SO mL). The combined extracts are dried over magnesium sul&te, filtered 
and concentrated in vacuo. The residue is piuified by distillation in a Kugelrohr to 
provide a pyridinyl diester intermediate. For reactions with reagents 21, 22, 23 or 24, 
removal of the acetonide protecting group is accomplished by dissolving the substrate 
in 4:1 tetrahydrofiiran/water at 0°C, adding excess trifluoroacetic acid, and stirring at 
room temperature overnight. The reaction is neutralized with ammonium hydroxide, 
and the tetrahydrofuran removed under reduced pressure. The product is then 
extracted into ethyl acetate and concentrated in vacuo to give the pyridinyl diester 
intermediate. See, e.g., Y. Leblanc et al., / Org. Chem., 51, 189-93 (1986). 

I722J Step 3: Preparation of pyridinyl diacid 

[723] A mixture of pyridine-aminodiacetate intermediate (0.93 mmol, obtained firom Step 
2), and lithium hydroxide monohydrate (0.18 g, 4.5 mmol) in tetrahydrofuran/ water 
(25.0 mL, 1:1) is stirred at 40 °C overnight (18 hours). The reaction mixture is then 
diluted with ether and washed with 1% HCl, water (20 mL), and brine (30 mL). The 
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organic layers are dried over xnagnesixun sulfate, filtered and concentrated in vacuo to 
give the desired compound 39. 

(7241 Example 23 




R = 4.Xor3«X 

R* =» 3,4-dihydroxy or 4-(dimetfaylain)no) 
R"=EtorBo 

X = PEG 1000 



[725| Ste p 1 : Preparation of monomethvl PEG mesylate intermediate 

[726] To a solution of 20 g of monomethyl ether PEG in 100 mL of methylene chloride, 2.2 
g (22 mmol) of triethyl amine is added. To Ms solution, 2.5 g (22 mmol) of 
methanesulfonyl chloride is added dropwise at O^C. The resulting solution is stirred 
overnight at ambient temperature. The triethyl amine hydrochloride is filtered off to 
give a monomethyl PEG mesylate intermediate which is iised in the next step without 
further purification and characterization. 

[727] Step 2: Preparation of polvetfavlene-linked benzothiepene 

[728] A mixture of 38 mg (1.52 mmol 95%) of sodium hydride and 1.52 mmol of 15, Id, 

19, 20, 21, 22, 23 or 24 (obtained from Example 6 or 7) in 5.5 mL of 

dimetfiylfonnamide is stiired at ambient temperature under nitrogen for 30 minutes. 

To the solution, 0.55 g (0.51 mmol) of the mesylate PEG intennediate (obtained fi*om 

Step 1) in 5.5 mL of dimetfaylformamide is added. The resulting solution is stiired 

overnight under nitrogen at 50°C. The dimetfaylfonnamide is removed in vacuo and 
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the residue extracted with methylene chloride and washed with brine. The extract is 
then dried over magnesium sulfete and the concentrated residue purified by column 
chromatography to give the desired compound 40. For reactions with reagents 21, 22, 
23 or 24, removal of the acetonide protecting group is accomplished by dissolving the 
substrate in 4:1 tetrahydrofuran/water at 0°C, adding excess trifluoroacetic acid, and 
stirring at room temperature overnight. The reaction is neutralized with ammoniiun 
hydroxide, and the tetrahydrofiiran removed under reduced pressure. The product is 
then extracted into ethyl acetate and concentrated in vacuo to give the desired 
compound 40. See, e.g., Y. Leblanc et al., J. Org. Chem., 51, 189-93 (1986). 

[7291 Example 24 




[730] A mixture of 10.7 mmol of 15, 16, 19, 20, 21, 22, 23 or 24 (obtained from Example 6 

or 7), 11.45 g of diethyliminodiacetate, and 1.14 g of sodium caibonate is held at 

160**C for 3.5 hours, diluted with brine and extracted with methylene chloride. The 

methylene chloride layer is washed with brine, dried (magnesium sulfate) and 

concentrated in vacuum. The residue is kugelrohr distilled at 0.5 torr at 120^C to 

remove excess diethyliminodiacetate and to give a residue. A mixture of this residue, 

0.8 g of lithium hydroxide, 25 mL of tetrahydrofuran, and 25 mL of water is held at 

45°C for 3 days and then concentrated in vacuum to remove die tetrahydrofuran. The 

residual aqueous solution is diluted with 25 mL of water, acidified to pH 2 and 

extracted with methylene chloride (2x50 ml). The methylene chloride layer is dried 

(magnesiiun sulfate) and concentrated in vacuo to give the desired compound 41. For 

reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting group is 
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accomplished by dissolving the substrate in 4:1 tetrahydrofiiran/water at 0*^, adding 
excess trifluoroacetic acid, and stirring at room temperature overnight. The reaction 
is neutralized with ammonium hydroxide, and the tetrahydrofuran removed under 
reduced pressure. The product is then extracted into eHxyl acetate, and concentrated in 
vacuo to give the desired compound 41. See, e.g., Y. Leblanc et al., J, Org, Chem., 
SI, 189-93 (1986). 

[731] Example 25 




17321 Step 1: Preparation of pentvl bromide intermediate 

[733] A solution of 15, 16, 19, 20, 21, 22, 23 or 24 (1.09 mmol, obtained fiom Example 6 or 
7) in 5 mL of dimethylformamide is added via a syringe to a stirred solution of 36 mg 
of 95% sodium hydride (1.41 mmol) in 5 mL of dimethylformamide at -lO^C in an 
acetone-dry ice bath. The resulting solution is stiiied at -10°C for 30 minutes. A 
solution of 1.25 g of 1,5-dibromopentane (5.45 mmol) in 5 mL of dnnethylfonnamide 
is then added. The mixture is stirred at -lO^C for another 30 minutes and allowed to 
warm up to room temperature and stirred for 1 hour. The reaction mixture is then 
quenched with water at O^C and extracted with ethyl acetate. The ethyl acetate layer is 
dried over magnesium sulfate and concentrated in vacuo. The crude product is 
chromatographed on silica gel column to give a pentyl bromide intermediate. 
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I734J Ste p 2: PreparatioD of phosphonic acid 

[735] A stirred solution of 400 mg of the pentyl bromide intennediate (0.66 nimol, obtained 
from Step 1) in 2 mL of tris(triniethylsilyl) phosphite is refluxed at 100**C overnight. 
The reaction mixture is cooled to room temperature and 30 mL of 50% 
methanol/water solution is added The reaction mixtuie is stirred at lOom temperature 
for 5 hours. The reaction mixture is concentrated in vacuo and the lesulting aqueous 
solution is extracted with methylene chloride. The methylene chloride solution is 
dried over magnesium sulfate and concentrated in vacuo to yield the desired product 
42. For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accomplished by dissolving die substrate in 4: 1 tetrahydrofuran/water at 0°C, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight The 
reaction is neutralized with ammonium hydroxide, and the tetrahydrofuran removed 
under reduced pressure. The product is then extracted into ethyl acetate and 
concentrated in vacuo to give the desired product 42. See, e.g., Y. Leblanc et al., /. 
Org, Chem., 51, 189-93 (1986). 

[736J Example 26 




R«4-Xor3-X 

R* = 3,4-dshydroxy or 4-(dimcthylamino) 
R"=EtorBu 



X = 




S / COgH 



[737] A mixture of 0.325 g (1.78 mmol) of 5-mercaptotetrazoleacetic acid sodium salt, 1.0 g 
of potassium carbonate, and 30 mL of dimethylformamide is stirred for 2 hours and 
then charged with 1.74 mmol of the pentyl bromide intermediate (Example 13, Step 
1). The reaction mixture is stirred for 20 hours at room temperature and concentrated 
in vacuum. The residue is then stirred in ether and water (100 mL each). The 
resulting precipitate is combined with the aqueous layer, acidified with concentrated 
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HCl and extracted with methylene chloride. The methylene chloride layer is dried 
(magnesimn sulfate) and concentrated in vacuo to yield the desired product 43. For 
reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting group is 
accomplished by dissolving the substrate in 4:1 tetrahydrofuran/water at O^C, adding 
excess trifluoroacetic acid, and stirring at room temperature overnight. The reaction 
is neutralized with anomoniinn hydroxide, and the tetrahydrofuran removed imder 
reduced pressure. The product is flien extracted into ethyl acetate, and concentrated in 
vacuo to give the desired product 43. See, e.g., Y. Leblanc et al., 7. Org. Chem,^ 51, 
189-93 (1986). 



[739) Stq) 1 : PreparatioD of triflic intermediate 

[740J Triflic anhydride (4.1 mL, 24.4 namol, 1.1 equivalents) is added diopwise to a 
solution of 22.13 mmol of compound 15, 16, 19, 20, 21, 22, 23 or 24 (obtained fix)m 
Example 6 or 7) in pyridine (42 mL) at 0**C under nitrogen gas. Upon completion of 
the triflic anhydride addition, the bath is removed and the reaction stirred at room 
temperature for 21 hours. The pyridine is removed in vacuo and the resulting oil is 
taken up in water (100 mL) and extracted three times with ethyl acetate (45 mL each). 
The combined organics are washed with 10% CUSO4 (100 mL) and brime (100 mL), 



[738] Example 27 



o 



o 




44, R' = 3,4-acetonide, R" = Et 

45, R' = 4-(dimcthylamino), R"= Et 

46, R* = 3.4-acetomde, R" ^ Bu 

47, R' = 4-(dimethylamjiio). R" = Bu 



44a, R* = 3,4-acetonide, R" = Et 
45a, R' = 4-(dimethylamino), R" = Et 
46a, R' = 3,4-acctonidc R" Bu 
47a, R' = 4-(dimethyianiino), R" Bu 
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and then dried over magnesium sulfate, filtered and the solvent evaporated. The 
residue is purified by chromatography on silica gel to give a triflic intermediate. 

[741] Step 2: Preparation of imine intermediate 

[742] To a solution o'f 19.28 mmol of Ae triflate mtennediate (prepared in Step 1), 
palladium (II) acetate (433 mg, L93 mmol, 10 mol%), racemic 2,2 '-bis- 
(biphenylphosphenyl>l,r-bin^h1hyl (1.41 g, 2.26 namol, 12 mol%) and cesium 
carbonate (8.86 g, 27.2 mmdU 2.0 equivalents) in 114 mL of tetrahydrofiiran is added 
6.6 mL of benzophenone imine (39.4 mmol, 2.0 equivalents). The mixture is stirred 
at reflux for 4 hours, filtered tfarou^ celite and the solvent removed in vacuo 
providing an imine inteimediate. 

[743] Step 3: Preparation of aniline 

[744] To a solution of 19.3 mmol of the crude imine intomediate (prepared in Step 2) in 
methanol (200 mL) is added sodium acetate (6.33 g, 77.2 mmol, 4 equivalents) and 
hydroxylamine hydrochloride (4.02 g, 57.9 mmol, 3 equivalents). The mixture is 
stirred for 1 hour and IN sodium bicarbonate (100 mL) is added. The mixture is then 
extracted with methylene chloride (2 X 100 mL, 1 X 50 mL). The combined organics 
are washed with brine (100 mL), dried over magnesium sulfate, filtered and tiie 
solvent evaporated. The residue is purified by chromatography on silica gel to afford 
the desired aniline 44, 44a, 45, 45a, 46, 46a, 47 or 47a. 
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[745] Example 28 




o CI 

R* » 3,4^!imetfaoxy or 4<dinietfaylaiiiuio) 
R"«EtorBu 



[7461 Step 1 : Preparation of chloroacetvl intermediate 

[747] A solution of 44, 44a, 45, 45a, 46, 46a, 47 or 47a {22 mmol, obtained from Example 
27) in methylene chloride (10 mL) at O^C imder nitrogen is treated with N,N-di- 
isopropyl-ethylamine (0.53 mL, 3.1 mmol, 1.4 eqxxivalents), followed by the dropwise 
addition of chloroacetyl chloride (0.21 mL, 2.6 mmol, 1.2 equivalents) over a 10 
minute period. The reaction mixture is stirred and allowed to warm to 25**C over a 2 
hour period. The mixture is quenched by the addition of IN HCl (25 mL) and the 
aqueous layer is extracted with ethyl acetate (2 x 25 mL). The combined organic 
extracts are washed with saturated aqueous sodium bicarbonate (2 x 25 mL) and brine 
(30 mL), and then dried (magnesium sulfate) and concentrated to give a chloroacetyl 
intermediate. 

[7481 Step 2: Preparationof quatemarv salt 

(7491 A sohition of the chloroacetyl intennediate (0.05 mmol, obtained fix)m st^ 1) in 

acetonitrile (1 mL) at 50X under nitrogen is treated with diazabicyclo[2.2.2]octane 

(10 mg, 0.09 mmol, 1.8 equivalents) and stirred at SO^'C for 2 hours. The reaction 
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mixture is allowed to cool to 25^*0 and then concentrated to fonn a residue. The 
residue is dissolved in warm acetonitrile and /er/-butyl methyl ether is added. The 
mixture is allowed to stand overnight to precipitate the desired compound 48 or 48a. 
For reactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting 
group is accomphshed by dissolving the substrate in 4:1 tetrahydrofuran/water at 0°C, 
adding excess trifluoroacetic acid, and stirring at room temperature overnight. The 
reaction is neutralized with ammonium hydroxide, and the tetrahydrofuran removed 
under reduced pressure. Ion exchange with chloride ion will give the desired product 
48 or 48a. See, e.g., Y. Leblanc et aL, J. Org. Chem., 51, 189-93 (1986). 

[7501 Example 29 





R* - 3,4<'duneUio]iy or 4-(diiiiediyiaiiiitto) 
R'»£torBu 



[751] Step 1 : Preparation of the sulfonamovl chloride intennediate 




[752] Sulfiiryl chloride (27.552 g/204.1 mmol) and chloroform (50.0 mL) are combmed in a 

250 mL round-bottpm flask. The reaction flask is purged with nitrogen, equipped 

with a magnetic stiirer, and cooled to O^C. A solution of diethyl iminodiacetate 

(18.902 g/99.9 mmol) and triethylamine (10.112 g/99.9 mmol) is added dropwise 
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while maintaining the temperature of the solution below 20°C. After the addition is 
complete, the reaction mixture is allowed to warm to room temperature. After 2 
hours, the reaction mixture is poured into ice water (100 mL) and mixed well. The 
organic layer is separated, washed with 10% aqueous HCl (50 mL) and chilled water 
(2 x 50 mL), dried (CaCfc), filtered, and concentrated in vacuo to give a sulfonamoyl 
chloride intermediate as an amber liquid (5.706 g/20%). 

[753] Step 2: Preparation of the diester intermediate 

[754] The 3-aminobeiizothiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (L097 mmol, 
obtained from Example 27), toluene (5.00 mL), diisopropylethylamine (0,148 g/1.148 
mmol), and tfie sulfonamoyl chloride intermediate (0.65 0 g/2.260 mmol, obtained 
from step 1) are combined in a 25 mL round-bottom flask. The reaction flask is 
purged with nitrogra and eqtdpped with magnetic stirrer. After 24 hours, methylene 
chloride (75.0 mL) is added. The mixture is washed with aqueous sodium 
bicarbonate (25.0 mL) and then aqueous sodium chloride (25.0 mL), dried 
(magnesium sul&te), and concentrated in vacuo. Purifying by flash chromatography 
on silica gel eluting with ethyl acetate/hexane and concentrating in vacuo gives a 
diester intermediate. 

[755] SteoS: Preparation of diacid 

[7561 The diester intermediate (0.316 mmol, obtained from step 2) and tetrahydrofuran 
(1.00 mL) are combined in a 10 mL round-bottom flask. The reaction flask is purged 
with nitrogen and equipped widi magnetic stirrer. A solution of LiOH*H20 (0.03 0 
g/0.715 mmol) in water (0.50 mL) is added. After 4 hours, additional LiOHH20 
(0.015 g/0.357 mmol) is added. After 30 minutes, water (6.0 mL) is added. The 
aqueous mixture is washed witii diethyl ether (4 x 4.0 mL), and acidified with 
aqueous 3.0 N HCl (0.40 mL). The product precipitates and is filtered, washed with 
water (2.0 mL), and concentrated in vacuo. Precipitation bom acetonitrile/dielhyl 
ether/hexanes gives the desired product 49 or 49a. For reactions wifli reagents 21, 22, 
23 or 24, removal of die acetonide protecting group is accomplished by dissolving Ae 
substrate in 4:1 tetrahydrofuran/water at O'^C, adding excess trifluoroacetic acid, and 
stirring at room temperature overnight The reaction is neutralized with ammonium 
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hydroxide, and the tetrahydrofiiran removed under reduced pressure. Precipitation 
from acetonitrile/diethyl ether/hexanes gives the desired product 49 or 49a. See, e.g., 
Y. Leblanc et al., J. Org. Chem., 51, 189-93 (1986). 

[757] Example 30 




R*- 3^4.db»dtavor4<teil9lainino) 
R'-BorBo 

[758] Step 1 : Preparation of chlorobenzovl intermediate 

[759] A solution of the 3-aminobenzotfaiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (2.2 
mmol, obtained from Example 27) in methylene chloride (10 mL) at O^C under 
nitrogen is treated with NJ^-di-isopippyl-ethylamine (0.S3 mL, 3.1 mmol, 1.4 
equivalents), followed by the dropwise addition of 4-chlorobenzoyl chloride (0.4S5 g, 
2.6 mmol» 1.2 equivalents) over a 10 minute period. The reaction mixture is stiired 
and allowed to warm to 25®C over a 2 hour period. The mixture is quenched by the 
addition of aqueous ammonium chloride and the aqueous layer is extracted with ethyl 
acetate (2 x 25 mL). The combined ozganic extracts are washed with saturated 
aqueous sodium bicarbonate (2 x 25 mL) and brine (30 mL), and then dried 
(magnesium sulfate) and concentrated to give a chlorobenzoyl intermediate. 

1760] Step 2: Preparation of quaternary salt 

[761] A solution of the chlorobenzoyl intermediate (0.05 mmol, obtained from step 1) in 
acetonitrile (1 mL) at 50°C under nitrogen is treated with dia2abicyclo[2.2.2]octane 
(10 mg, 0.09 mmol, 1.8 equivalents) and stirred at 50**C for 2 hours. The reaction 
mixture is allowed to cool to 25**C and then concentrated in vacuo to give the desired 
compound 50 or 50a. For reactions with reagents 21, 22, 23 or 24, removal of the 
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acetonide protecting group is accomplished by dissolving the substrate in 4:1 
tetrahydrofiiran/water at 0°C, adding excess trifluoroacetic acid, and stirring at room 
temperature overnight The reaction is neutralized with ammonium hydroxide, and 
the tetrahydrofuran removed under reduced pressure. Ion exchange with chloride ion 
will give the desired product 50 or 50a. See, e.g., Y. Leblanc et aL, J. Org, Chem., 
51, 189-93 (1986). 

[762] Example 31 




R>« 3.4^dimahoaqrQr4^dimcdQilinuw) 

[763] Step 1: Preparation of pvridvl intermediate 

[764] A solution of the 3-aminobenzothiepine 44, 44a, 45, 45a, 46, 46a, 47 or 47a (4.37 
mmol, obtained from Example 26) in ethanol (14.0 mL) under nitrogen is treated with 
4-bromopyridine hydrochloride (1.041 g, 5.35 mmol) and heated to reflux. After 48 
hours, the reaction mixture is cooled to room temperature and concentrated in vacuo. 
The residue is dissolved in ethyl acetate (150 mL) and washed with aqueous sodium 
bicarbonate (2 x 70 mL) and brine (50 mL). The mixture is dried (magnesium 
sulfate), filtered and concentrated in vacuo. The residue is purified by flash 
chromatrography on silica gel to give a pyridyl intermediate. 

[7651 Step 2: Preparation of Quaternary salt 

[7661 A solution of the pyridyl intamediate (3.39 mmol, obtained from step 1) in 
acetonitrile (18.0 mL) at room temperature under nitrogen is treated with methyl p- 
toluenesulfonate (0.550 mL, 3.77 mmol) and stirred for 17 horns. The reaction 
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mixture is filtered and concenttated to give the desired compound 51 or 51a. For 
xeactions with reagents 21, 22, 23 or 24, removal of the acetonide protecting gxoup is 
accomplished by dissolving the substrate in 4:1 tetrahydrofiiran/water at O^^C, adding 
excess trifluoroacetic acid, and stining at room temperature overnight The reaction 
is neutralized with ammonium hydroxide, and the tetcahydrofuran removed under 
reduced pressure. Ion exchange with tosylate anion will give die desired product 51 
or 51a. See, e.g., Y. Leblanc et al., /. Org, Chem., 51, 189-93 (1986). 

[7671 Example 32 



R = 4-Xor3-X 

R'-» 3,4Kiihytln)3gr or4-(dnnetIiyIanimo) 
R*«EtorBu y y 



M = Co^°, Mn^« Fc°^, Ni"''". Ct^. 
Cu° Zn", Cd° Ga*", UF, Ru". 
Pt'^.Rh°'orIiW 



[768] Step 1: Preparation of the metal cage complex 




Ci^, Cu°, Zn", Cd^ Ga«^, In"", V*^, 
Ru°,Pt"^,Rh"'orIr"' 



[769] A metal cage complex is prepared as described in A,M. Sargeson et al, /. Chem. Soc, 
Chem Commun., 1844-1846 (1993). 
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[770] Step 2: Preparation of the carbamoyl chloride intennediate 

[771] The metal cage complex (2.00 mmol, obtained fix)m Step 1) is combined with 
methylene chloride (15,0 mL), triethylamine (0.223 g/ 2,20 mmol) and phosgene 
(0.218 g/ 2.20 mmol) in a dry 25 mL romid-bottom flask. After stirring overnight at 
room temperature, the reaction mixture is concentrated in vacuo. The residue is 
triturated with tetrahydrofiiran (5 mL), filtered and concentrated in vacuo to give a 
carbamoyl chloride intermediate. See, e.g.. Tetrahedron Lett., 39, 757-760 (1998). 

[772] Step 3: Preparation of the carbamate 

[773] The hydroxybenzothiepene 15, 16, 19, 20, 21, 22, 23 or 24 (0.828 mmol, obtained 
from Example 6 or 7), triethylamine (0.100 g/ 0.994 mmol) and toluene (1.0 mL) are 
combined in a 10 mL romid-bottom flask. The reaction flask is purged with nitrogen, 
equipped with a magnetic stirrer, and cooled to 0°C. A solution of the carbamoyl 
chloride (12% in tetrahydrofuran/l.lO mmol, obtained firom Step 2) is added. After 
3.5 hours, the mixture is filtered and concentrated in vacuo to give the desired 
carbamate 52. See, e.g.. Tetrahedron Lett., 39, 757-760 (1998). For reactions with 
reagents 21, 22, 23 or 24, removal of the acetonide protecting gtonp is accomplished 
by dissolving the substrate in 4:1 tetrahydrofuran/water at 0^, adding excess 
trifluoroacetic acid, and stirring at mom temperature overnight The reaction is 
neutralized with ammonium hydroxide, and the tetrahydrofuian removed under 
reduced pressure. The product is Aen extracted into ethyl acetate, and concentrated in 
vacuo to give the diester intermediate. See, e.g., Y. Leblanc et aL, J, Org. Chem., 51, 
189-93 (1986). 
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[7741 Example 33 




[775] A solution of any coiresponding dimethylamino analog of the desired product 53 
(034 mmol, obtained by suitable modification of the Synflietic Examples of patent 
application WO96/01844 and the Examples of the present application) in acetonitrile 
(7.0 mL) at SO^'C under nitrogen is treated with methyl iodide (20 equivalents) and 
stirred for 72 hours. The reaction mixture is concentrated to form a residue. The 
product is then dissolved in acetonitrile and precipitated with ethyl ether. Ion 
exchange with chloride ion gives the desired confound 53. 

[7761 Example 34 




54, R=H 

55, R = 4-OH 

56, R=3-OH 



R 
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[777] Benzothiazapine 54 is prepared as described in steps 1 through 9 of Synthetic 
Example 1 of patent application WO 99/35135, except that 4-iodoanisole (or 3- 
iodoanisole) is substituted for iodobenzene in step 7 to give Compound 55 (or 
Compound 56). 

[7781 

[779] Example 35 




57, R=H 

58, R=4-OH 

59, R=3^H 



[780] Ste p 1: Preparation of 2"fl)romomethvlV2"butvl-hexanQic acid 

[781] 2-(BromomethyI)-2-butyl-hexanoic acid is prepared in accordance with the procedure 
set forth in steps (1) and (2) of Synthetic Example 1 of patent application WO 
99/35135, except that 2,2-dibutyl-13-propanediol is substituted for 2-butyl-2-ethyl- 
1,3-propanediol in step 1 of Synthetic Example 1, step 1. 2,2-DibutyI-l,3-propanediol 
is prepared, for example, as set forth at cohmm 264 of US. Patent 5,994,391. 

[782] Step 2: Preparation of butvl-butvl benzothiazenine 

[783J Compounds 57, 58 and 59 are prepared in accordance with the procedure set forth in 

steps (1) through (9) of Synthetic Example 1 of patent application W099/35135, 

except that (a) 2-(bromomethyl)-2-butyl-hexanoic acid (obtained from Step 1) is 

substituted for 2-(bromomethyl>2-etiiyl-hexanoic acid in step 3 of Synthetic Example 

1, and either 4-iodoanisole (for Compound 58) or 3-iodoanisole (for Compound 59) is 
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optionally substituted for iodobenzene (for Compound 57) in step 7 of Synthetic 
Example 1. 

1784] Example 36 



[785] Compound 60 comprising a wide variety of R substituents can be prepared by 
appropriate modification of the procedures described in the above Examples starting 
with one of compounds 53, 54, 55 and 56 (obtained from Examples 33 and 34). 

[786] Similarly, additional l,5-ben2othia2apines can be prepared by appropriate 
modification of the procedures described in the above Examples. For example, the 
preparation of the l,S-benzotfaiazepine. counterpart to l,4*benzothiazepine 36 
described in Examples 19 and 19A can be prepared as illustrated in Scheme IV below: 



o 




R = 4-X,S-X 
R' = Et,Bu 

X - para or meta subsdtuent 




R 



60 
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1787] Addirional Examples 
[7881 General Comments 

[7891 Chemicals were obtained from Aldrich Chemical Company and were used without 
further purification. *H and *^C NMR spectra were recorded on a Varian 300 
spectrometer at 300 and 75 MHz respectively. The chemical shifts are reported in 
ppm downfield froni Me4Si. The ^^C chemical shifts are reported in ppm relative to 
the center line of CDCI3 (77.0 ppm). High Resolution Mass spectra were determined 
by Monsanto Analytical Sciences Center and microanalyses were performed by 
Atlantic Microlab Inc. HPLC data was obtained on a Spectra Physics 8800 
Chromatograph using a Beckman Ultrasphere CIS 250 x 4.6 mm column. HPLC 
conditions: detector wavelength = 254 nm, sample size « 10 jiL, flowrate =1.0 
mL/min, mobile phase = (A) 0.1% aqueous trifluoroacetic acid : (B) acetonitrile. 

[790] HPLC Gradient: 

[791] Time %A %B 

[792] Omin 85 15 

[793] 20min 0 100 

[794] Synthesis of the 1.4 benzothiazepines Scheme HI 

[795] Ethyl 2-aminohexanoate Hydrochloride 




1796] A slurry of DL-norleucine (75.0 g, 572 nmiol) in absolute ethanol (400 ml) was 
stirred under nitrogen in an ice-water bath and tfaionyl chloride (71.4g, 43.8 ml) was 
added dropwise. The reaction was stirred overnight at O^C and then gradually 
wanned to room temperature. The resulting slurry was heated under reflux for 3 
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hours. After cool down, the reaction mixture was concentrated to yield desired 
product (108.9 g/97%) as a Hght yellow solid, NMR (D2O) 5 0.80 (t, J = 7.2 Hz, 
3H), 1.20 (t, J = 6.9 Hz, 3H), 1.20-1.36 (m, 4H), 1.84 (m, 2H), 4.02 (t, J = 6.3 Hz, 
IH), 4.21 (q, J = 7.4 Hz, 2H). LC/MS (ES/M + H): 160.0. 

[797] Ethvl 2-benzyHdeneaminohexanoate 




[798] A solution of the product efliyl 2-aminohexanoate hydrochloride (from the step 1) 
(108 g, 552 mmol) in CH2CI2 (1200 ml) and MgS04 (66.45 g) was stirred at room 
temperature under nitrogen for 20 minutes. Then, EtaN (152 ml ) was added After 
sturing for another 30 minutes^ xs. benzaldehyde was added dropwise. The reaction 
mixture was stirred at room tempemture for 2 hours. MgS04 (66.5 g ) was added and 
tiie reaction mixture was heated to reflux for 3 hours. After cool to room traiperature, 
the reaction mixture was stirred overnight, filtered and concentrated. The resulting 
mixture was triturated in diethyl ether, filtered and concentrated to yield product as a 
yellow oil (125 g/92%). ^H NMR (CDCI3) 6 0.90 (t, J = 6.3 Hz, 3H), 1.27 (t, J = 7.4 
Hz, 3H), 1.25-1.38 (m, 4H), 1.83-2.05 (m, 2H), 3.95 (t, J = 6.9 Hz, IH), 4.21 (q, J = 
7.2 Hz, 2H), 7.40 (m, 3H), 7.78 (d, J = 8.1 Hz, 2H), 8.26 (s, IH). LC/MS (ES/M + 
H): 248.1. 
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[799] Ethvl 2-ben z Ylideneamino«2-butvlhexanoate 




o 



(8001 Sodium hydride ( 20.23g, 60% dispersion in oil ) and DMF (500 ml) were stirred 
under nitrogen at room temperature for 10 minutes. A solution of the product of ethyl 
2-benzylideneaminohexanoate in 100 ml DMF was added dropwise. After 2 howrs 
stirring at room temperature, a solution of Bui (102g» Lleq) in 50ml of DMF was 
added dropwise and the reaction left stirring for overnight The reaction mixture was 
poured into an ice cold mixture of water (350 ml ) , ether ( 300 ml ) and ammonium 
chloride (74g ). The resulting organic layer was dried over potassium carbonate then 
concentrated to give the desired product as a yellow oil (138,75g, yield = 90.5%). 
NMR (CDQa) 5 0.90 (t, J = 6.9 Hz, 6H), 1.20-1.40 (m, 8H), 1.28 (t, J = 7.5 Hz, 3H), 
1.80-2.00 (m, 4H), 4.22 (q, J = 6.9 Hz, 2H), 7.40 (m, 3H), 7.78 (m, 2H), 8.32 (s, IH). 
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[801} Ethvl 2-ammo-2-butvlhexanoate 




[802] The product of ethyl 2-benzyIideneamino-2-butylhexanoate was partitioned between 
hexane and 10% aq. HCl and stirred at room temperature for 2 hours. The aqueous 
layer was extracted twice with hexane (2 x lOOml). The aqueous layer was added 200 
ml of ethyl acetate and was chilled with an ice-water bath. Sodium hydroxide pellets 
were added to the mixture until the aqueous layer was at pH < 10. After separation, 
the aqueous layer was extracted twice with EtOAc (2 x 100 ml). The combined 
EtOAc layers were dried over potassium carbonate, filtered and concentrated to give 
product as a colorless oil (47.1g, yield 48.08% ). NMR (CDCI3) 5 0.89 (t, J = 6.9 
Hz, 6H), 1.23-1.38 (m, 6H), 1.28 (t, J - 7.5 Hz, 3H), 1.45-1.77 (m, 6H), 4.15 (q, J - 
7.2 Hz, 2H). '^C NMR (CDCI3) 5 13.9, 14.3, 23.0, 26.0, 39.9, 60.7, 60.9, 177.4. 

[8031 2-Amino-2-butvlhexan-l-Ql 
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Tm] To a 1000 ml flask was added ethyl 2-amino -2-butylhexanoate (46g ), MeOH (500 
ml ) and water ( 200ml ). After adding NaOH (9.0 g), the reaction mixture was heated 
to reflux for 4 hours and then evaporated off solvent to give mixture of sodium 2- 
amino-2-butylhexanoate and sodium hydroxide. NMR (D2O) 5 0.78 (i, J = 6.9 Hz, 
6H), 1.05-1.36 (m,8H),1.70-L88(m,4H). ^^CNMR. LC/MS (ES/M + H): 188.2. 

iSOS| The solid mixture was added to a IM solution of LiAlHLj (223 ml, LOS eq. ) in THF. 
.\fter complete addition, the reaction mixture was refluxed for 3 hours, then stirred 
overnight at room temperature. The mixture was cooled to about 0 °C, then quenched 
with water (100ml ) and 1 N aq. NaOH (100 ml). The resulting solid was broke up 
with additional water (100 ml) and the suspension was heated at 65^C for 10 minutes. 
After cooling to room temperature, diethyl ether (500 ml) was added, the mixture was 
stirred and filtered. The diethyl ether layer was separated, dried and concentrated in 
vacuo to give desired product as a solid. (3 1.0 g, yield 83.75%). *H NMR (CDCI3) 5 
0.84 (t, J = 5.1 H, 6H), 1.10-1.38 (m, 12H), 3.24 (s, 2H). '^C NMR (CDCI3) 5 14.0, 
'!3.3,25.5, 36.6, 54.7, 68.2. 

WSl ^-ATniTin^ l-butvlhexvl hvdrogen sulfate 




7; The product of 2-amino-2-butylhexanol (12g ) was dissolved in CH2CI2 (120 ml ) and 
treated with chlorosulfonic acid ( 13.39 g ). The reaction mixture was stirred at room 
c temperature overnight After removing the solvent, the resulting sluny was diluted 

with acetone, filtered and washed with another 5 ml acetone. The white solid was 
dried to give 8.1 g product, (yield 46.16% ). ^H NMR (D2O) 5 0.80 (t, J = 6.6 Hz, 
5H), 1.23 (m, 8 H), 1.60 (m, 4H), 3.99 (s, 2H). LC/MS (ES/M + H): 154.1. 
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1808] ?-(2-Amino-2-butvlhexvltMoM-mtrQ-r4'-methoxvVbenzophenone 




[809] To a three necked flask was added 2-chloro-4-iiitro-{4'-mefhoxy)-benzophenone (4 g) 
and 40nil of dimethylacetamide. The reaction mixture was heated to 40°C until the 
mixture become homogeneous. Sodium sulfide hydrate (Na2S3H20 )(1.88g, 1.05 eq. 
) and water (2 ml ) were combined in a separated flask and heated to 55*^C until 
homogenous. The Na2S solution was Aen added portionwise to tfie reaction mixture 
over 20 minutes. After stirred 4 hours at 40^C, the reaction mixture was cooled to 
30^C. 2-Amino-2-butylhexyl hydrogen sulfate (3.81g, 1.1 eq. ), BuOAc ( 40 ml ) and 
water ( 20 ml ) was added. The reaction mixture was stirred and heated to an internal 
temperature of 93 **C and NaOH (1.42 g in 20 ml water ) was added dropwise. After 
complete addition, the reaction was stirred an additional 1 hour at 93 °C, then cooled 
to room temperature. After separation, the aqueous layer was extracted with EtOAc 
(2 X SO ml). Combined organic layers were dried and concentrated in vacuo to give a 
yellow on. Flash chromatography on silica gel, eluting with hexane : EtOAc (4:1- 
1:4), afforded the desired product (near 1.99g ) as a yellow oil. (-31%). NMR 
(CDCI3) 5 0.86 (t, J = 6.44 Hz, 6H), 1.12-1.60 (m, 8H), 1.31-1:46 (m, 4H), 3.02 (s, 
2H), 3.87 (s, 3H), 6.96 (d, J - 8.86 Hz, 2H), 7.62 (d, J = 8.86 Hz, IH), 7.77 (d, J - 
8.86 Hz, 2H), 8.14 (d, J = 2.42 Hz, IH), 8.23 (dd, J = 8.86, 2.42 Hz, IH). '^C NMR 
(CDCI3) 6 14.2, 23.4, 26.0, 39.6, 45.8, 54.6, 55.8, 114.4, 123.6, 124.8, 128.4, 129.2, 
132.8, 139.7, 144.7, 147.6, 164.6, 193.2. LC/MS (ES/M + H): 445.2. 
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[8101 3,3-DibuWl-23.4.5-tetrahvdro-7-iiitro>S>f4^methoxvphenvl^^ 




[811] To a tbree necked flask was added 2-(2-ammo-2-butylhexylthio)-4-mtro-(4'- 
methoxy)-beiizopheiione (Ig ), triethyl amine (0.75 ml ) and CH2CI2 (40 ml ). After 
the reaction mixture was stirred 20 minutes in an ice-water bath, TiCU (2.2S ml of I 
M solution in CH2CI2) was added via syringe. After stirring overnight, the reaction 
mixture was carefully quenched witib a methanolic solution of NaCNBHs (0.84 g) and 
stirred for 1 hour. The reaction was basified to pH 13 with 5N aq. NaOH, extracted 
with EtOAc (2 x 100ml) dried and evaporated to a yellow oil. Flash chromatography 
on siUca gel, eluting with EtOAc/hexanes, provide the desired product as a yellow oil. 
(yield 79.67%). *H NMR (CDCI3) 5 0.82-0.94 (m, 6H), 1.03-1.62 (m, IIH), 1.86- 
1.99 (m, IH), 2.77 (d, J = I4.6H2, IH), 3.05 (d, J = 14.6 Hz, IH), 3.86 (s, 3H), 5.50 
(s, IH), 6.95 (d, J = 8.66 Hz, 2H), 7.25 (d, J = 8.66 Hz, 2H), 7.45 (d, J = 1.81 Hz, IH), 
7.62 (d, J = 8.46 Hz, IH), 7.88 (IH, dd, J = 8.46, 2.42 Hz ). LC/MS (ES/M + H): 
429.2. 

[812] 3.3-Dibutvl-23.4J-teti^vdro-7-nitro-5-f4'-methoxvDhenvlVl,4-beiizothiazepine 
Kl -dioxide 
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(8131 To a solution of 3,3-dibutyl-2,3,4,5-tetraliydro-7-mtro-5-(4'-methoxyphenyl)-l,4- 
benzothiazepine (0.91 g ) in 20 ml THF and 9 ml tBuOH was added N-methyl- 
moiphoIine-N-oxide ( 0.74g, 3 eq. ) and OSO4 (0.5 ml, 2.5% wt in t-butanol). The 
reaction mixture was stirred at room temperature overnight The reaction mixture was 
transfeired to a separately funnel and partitioned between 100 ml of brine and lOOmI 
ofEtOAc. The aqueous layer was extracted tfiree times with EtOAc (3x25 ml). The 
organic layer was dried, concentrated in vacuo. The residue was purified via flash 
chromatography on silica gel, ehiting widi 20% EtOAc / hexane to give the desired 
product (0.82 g). (yield 83.84%). Reverse-phase HPLC: rt = 18.8 min, 99.7% pure, 
'H NMR (CDQs) 5 0.90-0.97 (m, 6H), 1.03-138 (m, 8H), 1.42-1.50 (m, 2H), 1.57 (br 
s. IH), 1.74-1.88 (m, IH), 2.14-2.26 (m, IH). 3.32 (qAB, Jab = 15.3 Hz, Av = 91.7 Hz, 
2H), 3.87 (s, 3H). 5.97 (s, IH), 6.98 (d, J = 8.66 Hz, 2H), 7.30 (d, J = 8.66 Hz, 2H), 
7.62 (d, J = 2.02 Hz, IH), 8.1 8 (dd, J = 8.46, 2.21 Hz, IH), 8.30 (d, J = 8.46 Hz, IH). 
"C NMR (CDCI3) 8 13.9, 14.0, 22.8, 23.0, 25.2, 31.7, 40.7, 55.3, 57.2, 63.7, 114.5, 
121.8, 123.2, 128.7, 129.2, 132.6, 145.5, 148.3, 150.2, 159.3. HRMS (ES/M + H) 
calcd for C24H32N2O5S: 461.2102, found: 461.2105. Anal Calcd for 
(C24H32NO5S): C, 62.58; H, 7.00; N, 6.08; S, 6.96. Found: C, 62.60; H, 7.10; N, 
6.01; S, 6.83. 



[814] Example 2: 3.3-Di^utvl-2.3 A5-tetrahvdro.7-dimeAvlaTnino.5-(4*-methoxvDhenvn- 
1.4-bMizothia2epine 1.1-dioxide 
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(8151 3,3-Dibutyl-23,4,5-tetrahydro-7-mtro-5-(4'-methox3T)hOT^ 

1,1-dioxide (0.768g ), MeOH (60 ml), 10% Pd/C (0.100 g) and fonnaldehyde (3.14 g/ 
37% in water) were combined in a Fischer Porter bottle. SulAiric acid (0.020 g) was 
added to the reaction mixtm^. The reactor was purged with Ho and pressurized to 45 
psig H2. After stirring at 50 °C overnight, sodium carbonate (0.2 g) was added and 
the mixture stirred for 1 hour more. The reaction mixture was filtered through celite 
and washed with additional MeOH (20 ml). After concentrated, the residue was 
dissolved in EtOAc (200 ml) and washed with water (100ml ) and brine (100 ml ). 
The organic layer was dried and concentrated in vacuo, and the resulting yellow oil 
was purified by flash chromatography on silica gel, eluting with EtOAc: hexane: 
triethylamine 20: 80:1, to give 0.43g of product (Yield 56.23% ). Reverse-phase 
HPLC: rt = 5.9 min, 100% pure. NMR (CDCI3) 5 0.81 (t, J = 7.4 Hz, 3H), 0.86 
(t, J = 6.9 Hz, 3H), L08-1.53 (m, lOH), 1.81 (m, IH), 2^0 (m, IH), 2.79 (s, 6H), 3.18 
(qAB, Ab = 6.9 Hz, Av = 1 16.8 Hz, 2H), 3.83 (s, 3H), 5.92 (s, IH), 5.96 (s, IH), 6.46 
(d, J = 9.6 Hz, IH), 6.90 (d, J « 9.6 Hz, 2H), 7.33 (d, J « 8.1 Hz, 2H), 7.87 (d, J = 9.6 
Hz, IH). Anal Calcd for (C26H38N2O3S): C, 68.09; H, 8.35; N, 6.11; S, 6.99; O, 
10.46. Found: C, 66.92; H, 8.17; N, 5.99; S, 6.75; 0, 10.29. 
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[816] 3J-Dibutvl'2JA5>tetr ah ydro-7-din if^hYlflniin o-S-f4'-hvdroxvphen^ 
benzothiazepine LI -dioxide 



[817] 33-Dibutyl-2,3,4,5-tetrahydio-7-dimethyIainin<>-5-{4'-meA^ 

benzothiazepine 1,1 -dioxide (0.300 g, 0.655 mmol) was dissolved in CH2CI2 (10 ml). 
The mixture was cooled to 0 ""C, and a solution of 1 M BBra in CH2CI2 (1.96 ml, 1.96 
mmol) was added. After 15 min, the cooling bath was removed. After 3 hrs more, 
the reaction mixture was again cooled to 0 **C and quenched with 10% aq. HCl (9 ml). 
NaHCOs (about 1.0 g) was added imtil pH = 7, and the mixture was extracted with 
CH2CI2 (3x5 ml). The combined organic extracts were dried (Na2S04) and 
concentrated in vacuo. Purification by flash chromatography on silica gel, eluting 
with 30% EtOAc/hexane, gave the desired product (0.250 g/86%). Reverse-phase 
HPLC: rt = 13.6 min, 98.8% pure. ^^ NMR (CDCI3) 8 0.81 (t, J = 6.9 Hz, 3H), 0.86 
(t, J - 6.9 Hz, 3H), 1.05-1.46 (m, 10 H), 1.80 (m, IH), 2.23 (m, IH), 2.80 (s, 6H), 
3.18 (qAB, Jab = 14.1 Hz, Av = 119.2 Hz, 2H), 4.79 (s, IH), 5.92 (s, IH), 5.96 (s, IH), 
6.47 (d, J = 9.9 Hz, IH), 6.84 (d, J = 8.1 Hz, 2H), 7.49 (d, J = 9.0 Hz, 2H), 7.88 (d. J = 
9.0 Hz, IH). LC/MS(ES/M + H): 445.. Anal Calcd for (C25H36N2O3S): C, 67.53; 
H, 8.17; N, 6.30; S, 7.20; O, 10.80. Found: C, 67.52; H, 8.20; N, 6.23; S, 7.18; O, 
11.00. 

[8181 2-r2-r2-r4433-Dibutvl-7-fdimethvlaminoV2J.4.5-tetrahvdro^ 
benzothiaze Din-5-vl]phenoxv1ethoxv'|ethoxvletfaoxv iodide 



Bu 




N(Me)2 
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[819] 60% Sodiiim hydride in mineral oil (0.0100 g, 0^47 mmol) and DMF (1.0 ml) were 
combined in a 100 ml romid*bottom flask. The mixture was cooled to 0 ""Q and a 
solution of 3,3-dibutyl-2^,4,54etrahydro-7-dimethylamino-5-(4'-hydroxyphenyl)- 
1,4-benzothiazepine 1,1-dioxide (0.100 g, 0.225 mmol) in DMF (1.5 ml) was added. 
After 1 hr, l,2-bis-(2-iodoethoxy)ethane (0.832 g, 2.249 mmol) in DMF (1.0 ml) was 
added. The reaction mixture was allowed to warm to room temperature and was then 
heated to 40 ^C. After 5 hrs, Ae reaction mixture was diluted widi ethyl ether and 
water. The organic layer was washed with water and brine, dried (Na2S04) and 
concentrated in vacuo. Purification by circular chromatotron on silica gel, eluting 
with EtOAc/hexanes gave the desked product (0.075 g/50%). Reverse-phase HPLC: 
rt = 15.3 min, 96% pure. NMR (CDCI3) 8 0.81 (t, J - 7.2 Hz, 3H), 0.86 (t, J = 6.9 
Hz, 3H), 1.08-L55 (m, 10 H), L80 (m, IH), 2.20 (m, IH), 2.79 (s, 6H), 3.17 (qab. Jab 
= 14.1 Hz, Av « 1 13.1 Hz, 2H), 3.25 (t, J = 6.9 Hz, 2H), 3.72 (m, 6H), 3.88 (t, J = 4.8 
Hz, 2H), 4.14 (t, J = 4.8 Hz, 2H), 5.91 (s, IH), 5.97 (s, IH), 6.45 (d, J = 9.0 Hz, IH), 
6.90 (d, J = 7.8 Hz, 2H), 7.31 (d, J = 7.8 Hz, 2H), 7.86 (d, J = 8.7 Hz, IH). LC/MS 
(ES/M + H): 687. 
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[820] Example 4: N-r2-r2-r2-r4-f ^■3-Dibutvl-7-rd.mftthvlammoV2.3.4.S-tet rahvdro- 1.1- 
dioxido-1.4-benzothiazepin-5-vnpheDOxv1ethoxv1etfaoxv1ethoxv'|-N.N.N- 
triethvlamin'unt iodide 



I- 

[821} 2-[2-[2.[4-[3,3-Dibutyl-7-<dimethyIamino)-2^,4^-tetrahydro-l,l-dioxido-1.4- 

benzoliuazepm-5-yI]phenoxy]elhoxy]ethoxy]ethoxy iodide (0.0500 g, 0.0729 mmol), 
Et3N (0.50 ml, 3.59 mmol) and CH3CN (0.80 ml) were combined in a 25 ml round- 
bottom flask. The mixtmie was heated 40 "C. After 3 days, &e mixture was 
concentrated in vacuo, and die resulting residue was washed repeatedly with ethyl 
ether to yield the desired product (0.040 g/70%). Reverse-phase HPLC: rt = 10.9 
min, 97% pure. 'H NMR (CDQa) 8 0.80 (t, J = 6.9 Hz, 3H), 0.86 (t, J = 6.3 Hz, 3H), 
1.11-1.43 (m, 10 H), 1.34 (t, J = 6.9 Hz, 9H), 1.78 (m. IH), 2.15 (m, IH), 2.80 (s, 
6H), 3.24 (qAB, ^ab = 13.8 Hz, Av = 155.4 Hz, 2H), 3.50 (q, J = 72 Hz, 6H), 3.71 (br 
s, 6H), 3.83 (m, 2H), 4.00 (br s, 2H), 4.1 1 (m, 2H), 5.92 (s, IH), 5.96 (s, IH), 6.47 (d, 
J = 9.6 Hz, IH), 6.89 (d, J = 8.7 Hz, 2H), 7.33 (d, J = 8.7 Hz, 2H), 7.86 (d, J = 8.4 Hz, 
IH). LC/MS(ES/M-HI): 659.5.. 
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[822] 4-rr4-r3 J-D^ iit y1-7-fHime thv1flTnmn )-?3 AS-tetrahv , 1 -dioxido-lA 
beiizotfaiazeDin-5>vl]phenoxv')methvl1phenvlmetfavl chloride 



Bu 




[823J 33-IhT)utyl-2,3A54eti^ydio-7-dime%latiimo-5-(4'^^^ 

benzothiazepine 1,1-dioxide (0.070 g, 0.157 mmol), K2CO3 (0,033 g, 0.236 mmol) 
and (x,a'-dichloio-p-xylene (0.2756 g, 1.574 mmol) were combined with acetone 
(2.50 ml), The mixture was heated to 70 ®C. After 48 hts, the mixture was cooled to 
room temperature and concentrated in vacuo. The residue was dissolved in EtOAc 
and washed with water. The water washes were extracted with EtOAc. Combined 
organic layers were washed with brine, dried (Na2S04) and concentrated in vacuo. 
Purification by circular chromatotron on silica gel, eluting with 20% EtOAc/hexanes, 
gave ttie desired product (0.067 g/73%). Reverse-phase HPLC: rt = 19.6 min, 97% 
pure. 'H NMR (CDCI3) 5 0.81 (t, J = 6.9 Hz, 3H), 0.87 (t, J = 6.9 Hz, 3H), 1.12-1.50 
(m, lOH), 1.83 (m, IH), 2.20 (m, IH), 2.79 (s, 6H). 3.18 (qab, ^ab = 12.6 Hz, Av = 
116.3 Hz. 2H), 4.59 (s, 2H), 5.08 (s, 2H), 5.91 (s, IH), 6.00 (s, IH), 6.48 (d, J = 8.1 
Hz, IH), 6.96 (d, J = 8.1 Hz, 2H), 7.32-7.44 (m, 6H), 7.88 (d, J = 9.3. Hz, IH). 
LC/MS (ES/M + H): 583. Anal Calcd for (C33H43N2O3SCI): C, 68.01; H, 7.44; N, 
4.81; S, 5.49; 0, 8.24. Found: C, 67.70; H, 721; N, 4.77; S, 5.35; 0, 7.98. 
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(8241 Fvam ple 5: l-ff4-^^4-r3.3-^ >^^"'^y^-7-f<^il1^ ethvlaminoV? ^,4,^-tetrahvdro-I.l- 
dioxido- 1 .4-ben20tfaia2q}in-S-vnphenoxv]methvllphenvninet hYl]-4-aza- 1 - 
azotiiabicvclof2.2.21octane chloride 




[825J A solution of 4-[[4-[3,3-diT>utyI-7-(dime%lammo)-23A5-tetrahydio-l,l-dioxid^ 
l,4-benzotbiazq>in>S-yI]phenoxy]methyl]phenylinet]iyl chloride (0.045 g, 0.0773 
nunol), in CH3CN (1.50 ml) was added dropwise to a solution of 1,4- 
diazabicyclo[2.2.2]octane (0.086 g, 0.773 mmol) in CH3CN (1.00 ml) over a p^od of 
30 min. at 40 "C. After 2 hrs, the reaction mixture was cooled to room tempoature 
and concentrated in vacuo. The residue was washed repeatedly with ethyl ethra- and 
concentrated in vacuo to give the desired product (0.045 g/83%). Reverse-phase 
HPLC: rt = 13.0 min, 97% pure. 'H NMR (CDCI3) 5 0.80 (t, J = 6.9 Hz, 3H), 0.87 
(t, J = 6.9 Hz, 3H), 1.10-1.48 (m, 10), 1.76 (m, IH). 2.17 (m, IH), 2.81 (s, 6H), 3.18 
(br s, 6H), 3.19 (qAB, Jab = 14.7 Hz, Av = 1 13.0 Hz, 2H), 3.75 (br s, 6H), 5.08 (s, 2H), 
5.12 (s, 2H), 5.92 (s, IH), 5.99 (s, IH), 6.47 (d, J = 8.7 Hz, IH), 6.95 (d, J = 8.7 Hz, 
2H), 7.35 (d, J = 9.6 Hz, 2H), 7.51 (d, J = 7.5 Hz, 2H), 7.65 (d, J = 7.8 Hz, 2H), 7.86 
(d, J = 8.1 Hz, IH). IX/MS (ES/M - HCl): 659. Anal Calcd for 
(C39H55N4O3SCI.3H2O): C, 62.50; H, 8.20; N, 7.48; S, 4.28; 0, 12.81. Found: C, 
62.30; H, 7.82; N, 7.43; S, 420; 0, 12.86. 
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(826] N-r2-f4-r3.3'Dibutvl-7-( dimfttliYlam innV2.3.4.5-tetrahvdro-L 1 -dioxido- 1 .4- 
benzothiazepin-5-vIlphenoxv'|ethvn*KN-di ethYlaTnine 




N(Me)2 



[827] In a 250 ml round-bottom flask, NaOH (3.5 ml, 3.5 mmol, IN in water) was added to 
a mixture of 2-diethylamino ethyl chloride (0.4257 g, 2.474 mmol) in ethyl ether (3.5 
ml) at 0 ^C. The mixture was allowed to warm to room tenq)erature and was 
extracted with ethyl ether. The organic layer was dried (K2CO3) for 2 hrs. 

[828] In a separate 100 ml round-bottom flask, NaH (0.020 g, 0.50 mmol, 60% in mineral 
oil) was su^ended in DMF (1.0 ml). The mixture was cooled to 0 ''C and a solution 
of PHA-404434 3,3Kiibutyl-2,3,4,5-tetrahydro-7-dimethylamino-5-(4'- 
hydroxyphenyl)-l,4-benzothiazepine 1,1-dioxide (0.110 g, 0.2474 mmol) in DMF 
(L5 ml) was added. After 0.5 hrs, the diethylamino ethyl chloride solution was 
added. The resulting mixture was heated to 40 °C overnight The reaction mixture 
was then cooled to room temperature and diluted with ethyl ether. The mixture was 
washed with 5% aq. NaOH (3 ml), water (10 ml) and brine (10 ml). The oiganic layer 
was dried (Na2S04) and concentrated in vacuo. Purification by reverse-phase HPLC, 
elutmg witii 5-100% CH3CN/H2O, gave flie desired product (0.064 g/48%). Reverse- 
phase HPLC: It = 1 1.6 min, 99% pure. *H NMR (CDCI3) 5 0.80 (t, J = 6.9 Hz, 3H), 
0.86 (t, J - 6.6 Hz, 3H), 1.05 (t, J = 6.9 Hz, 6H), 1.12-1.41 (m, lOH), 1.79 (m, IH), 
2.21 (m, IH), 2.63 (q, J = 7.2 Hz, 4H), 2.78 (s, 6H), 2.88 (t, J = 6.0 Hz, 2H), 3.16 
(Qab, Jab = 14.4 Hz, Av = 1 16.1 Hz, 2H), 4.06 (t, J = 6.3 Hz, 2H), 5.92 (s, IH), 5.96 
(s, IH), 6.46 (d, J = 8.7 Hz, IH), 6.90 (d, J = 9.0 Hz, 2H), 7.30 (d, J = 9.0 Hz, 2H), 
7.87 (d, J = 8.7 Hz, IH). LC/MS (ES/M + H): 544. 
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1829] Exam ples: N-r2i::r4-f ^.^ -Dibatvl-7-fdi TWftthY»amin oV23.4.5-tetrahvdro-l.l-dioxido- 
1.4-benzotiiiazepm-5-vl]phenoxvlethvl1-N.N.N- *"ffthYlam inium iodide 



[83P1 N-[2-^4-[3,3-Dibutyl-7<dime%lainiiio)-2,3A5-tetrahydio-l,l-dioxido-l,4- 

benzodiiazepin-5-yI]pheiK)xy]e&3^]-N^-KiiefliyIaniine (0.030 g, 0.0552 mmol), efliyl 
iodide (0.005 ml, 0.0619 mmol) and CH3CN (0.50 ml) were combined in a 10 ml vial 
and heated to 40 "C. Afta 18 his, additional efliyl iodide (0.010 ml, 0.124 mmol) was 
added. Aher 24 hrs more, additional ediyl iodide (0.010 ml, 0.124 mmol) was added. 
After 18 his more, the mixture was concentrated in vacuo, and the residue was 
washed with ediyl e&er to give the desired product (0.032 g/100%). Reverse-phase 
HPLC: rt = 12.3 min, 97% pure. 'H NMR (CDCI3) 5 0.80 (t, J = 7.2 Hz, 3H), 0.86 
(t, J = 7.2 Hz, 3H), 1.08-1.40 (m, 10H)1 1.49 (t, J = 7.2 Hz, 9H), 1.78 (m, IH). 2.15 
(m, IH), 2.82 (s, 6H), 3.17 (qAB, Jab = 13.8 Hz. Av « 125.2 Hz, 2H), 3.60 (q, J = 7.2 
Hz, 6H), 4.10 (d, J = 4.8 Hz, 2H), 4.53 (s, 2H), 5.88 (s, IH), 6.10 (s, IH), 6.47 (d, J = 
8.1 Hz, IH), 6.92 (d, J = 7.8 Hz, 2H), 7.38 (d, J = 7.8 Hz, 2H), 7.87 (d, J = 7.8 Hz, 
IH). LC/MS(ES/M + H): 583. 




N(Me)2 
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|831] Synthesis of U5 benzo thiaze pines Scheme IV 



1832] 1 -dimethvht-butlvsilvl^ 2,2>dibutvl-L3>prDpapdiol 



Me 





— tBu 
Me 



[833] A solution of 2,2-dibutjd-l,3-piopanediol (18.8 g, 100 mmol) in THF (60 ml) was 
added to a slmiy of NaH (4.00 g, 100 mmol, 40% in mineral oil) in THF (100 ml). 
After 1 hr, the mixture was cooled to 0 **C, and tBuMe2SiCl (100 ml, 100 mmol, IM 
in THF) was added. The mixture was allowed to warm to room temp, overnight. The 
mixture was concentrated in vacuo, and tiie residue was treated with water (750 ml) 
and ethyl ether (60 ml). The ether layer was washed wiflx aq. NaHCOs and brine, 
dried (Na2S04) and concentrated in vacuo. Purification by flash chromatography on 
silica gel, eluting wifli 5% EtOAc/hexane, gave flie desired product (27.3 g/90%). ^H 
NMR (CDCI3) 5 0.05 (s, 6H), 0.86 (s, 6H), 0.88 (s, 9H), 1.20 (m, 12H), 3.50 (s, 4H). 
"C NMR (CDCI3) 5 -5.7, 14.0, 18.1, 23.6, 25.1, 25.8, 30,6, 40.8, 69.6, 70.2. GC/MS 
(ES/M-tBu): 245. Anal Calcd for (Ci7H3802Si): C, 67.48; 12.66. Found: C, 
67.98; H, 12.81. 

I834J 2-brDmomethvl-2-butvl hexanoic acid 



[835] Sodium periodate (17.67 g, 82.62 mmol) and RuCU (0.125 g, 0.603 mmol) were 
added to a solution of 2-[[(t-butyldimethylsilyl)oxy]methyl].2-bulylhexanol (10.0 g, 
33.05 mmol) in CCI4 (20.0 ml), CH3CN (20.0 ml) and water (30.0 ml) at 0 ^C. After 
stirring for 20 hrs at room temp, the mixture was filtered through celite, extracted with 
CH2CI2 and concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel, eluting with 20% EtOAc/hexane. The resulting residue 
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was taken up in 48% HBr (35 ml) and heated to reflux. After 24 hrs, the mixture was 
cooled to room tenq>. and extracted with eth^ edier (3x). The combined extracts 
were washed with brine, dried (Na3S04) and concentrated in vacuo. Purification by 
sublimation at SO °C under vacuum gave a v^te solid (S26 g/60%). 'H NMR 
(COaj) 6 0.89 (t, J - 7.0 Hz. 6H), 1.1M.24 (m, 4H), 1.25-1.34 (m, 4H), 1.65-1.69 
(m, 4H). 3.56 (s. 2H). "C NMR (CDQa) 8 13.9. 22.9. 26.0, 34.1. 36.2, 50.2, 180.9. 
MS (ES/M - HBr -H): 182.6. Anal Calcd for (CllH2lQ2Br): C. 49.82; H. 7.98; Br. 
30.13. Found: C. 49.94; H. 7.96; Br. 30.30. 

(836) 2.Ainii>o.S-fluomben2othiazole 




(837) Benzoyl chloride (34.72 g, 247 mmol) was added to a mixture of anunoniiun 
diiocyanate (18.8 g, 247 mmol) and acetone (100.0 ml) at 30 *C. The mixture was 
heated to reflux for 10 min, and then 3-fluoroaniline (25.0 g. 225 mmol) was added at 
50 *C over 10 min. Additional acetone (20 ml) was added, and the mixture was 
heated to reflux for 1 hr. A sohition of NaOH (28.76 g, 719 mmol) in water (166 ml) 
was added, and die resulting solution was heated to reflux. After 1.5 hrs. die mixture 
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was cooled to room temperature and concentrated to remove flie acetone. 
Concentrated aq. HCl was added until pH = 5.0. Then, concentrated aq. NH4OH was 
added until pH - 1 1.0. The precipitate was filtered, washed wi& water and dried via 
vacuum oven to give 3-fluon>phenylthiourea (32 g/84%). 

1838] A solution of bromine (29.08 g, 182 mmol) in CH2a2 (80 ml) was added to a solution 
of 3-fIuorophenylthiourea (31.0 g, 182 mmol) in CH2CI2 (550 ml). The mixture was 
heated to reflux. After 3 hrs, the reaction mixture was cooled to room temp and 
filtered. The solid was suspended in water (1 L) and cone. NH4OH was added until 
basic. The mixture was extracted with EtOAc (3 x 200 ml). Combined organic 
extracts were washed with water (150 ml) and brine (150 ml), dried (Na2S04) and 
concentrated in vacuo to give a colored solid. Recrystallization from benzene gave 
the desired product as a white solid (18.9 g/50%). NMR (DMSO-dtf) 5 6.83 (t, J = 
7.7 Hz, IH), 7.10 (d, J = 10.5 Hz, IH), 7.59-7,64 (m, 3H). LC/MS (ES/M + H): 
168.9. Anal Calcd for (C7H5N2SF): C, 49.99; H, 3.00; N, 16.66; S, 19.06. Found: 
C, 50.04; H, 2.95; N, 16.57; S, 18.96. 

[839] 2-(( (2"aniino-4-fluorophenvnfhio)meQivl->2'-butvlhexanoic acid 



[840] Potassium hydroxide (1.76 g, 31.52 mmol) was added to a suspension of 2-amino-5- 
fluorobenzothiazole (0.278 g, 1.65 nunol) in water (3.5 ml). The mixture was heated 
to reflux for 7 hrs and then allowed to cool to room temp. 2-(Biomomethyl)-2- 
butylhexanoic acid (0.44 g, 1.65 mmol) was added. After 18 hrs more, cone. aq. HCl 
was added imtil pH = 4. The mixture was extracted with EtOAc, dried (Na2S04), and 
concentrated in vacuo. Purification by flash chromatogmphy on silica gel, eluting 
with 10-40% EtOAc/hexane, gave the desired product (0.459 g/85%). ^H NMR 



Bu 
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(CD,OD) 5 0.81 (t, J - 7.0 Hz, 6H), 1.00-1.13 (m. 4H). 1.15-1.22 (m, 4H), 1.50-1.68 
(m. 4H). 2.92 (s, 2H). 6.24 (dt, J - 8.5. 2.6 Hz. IH), 6.41 (dd, J » 1 1.1, 2.8 Hz, IH), 
726 (dd. J - 8.5, 6.4 Hz. IH). LC/MS (ES/M - Ci 1H21O2): 141.9. Anal Calcd for 
(C17H26NO2SF): C, 6235; H. 8.01; N, 4.28; S, 9.77. Found: C, 62.23; H. 8 J8; N, 
4.09; S. 9.06. 

18411 3J.Dn>utvl.2Jw iawdm.5H«7.fluffm-1.^1ffllgffthiWi^ 




I842| p-Tohwnesulfonic acid (0.426 g. 2.24 mmol) was added to a suspension of 2-(((2- 
amitto-4-fluoioidimyl)thio)mediyl)-2-bu^exattoic acid (9.1 g. 27.8 mmol) in 
tetredecane (130.0 ml). The mixture was heated to reflux, collecting water in a Dean- 
Staik tnqp. Aiter 15 min, die mixnire was cooled to room temp and purified by flash 
chromatography on silica gel, eluting with 0-10% EtOAc/hexane to give the desired 
product (4.60 g/50%). 'H NMR (CDCI3) 6 0.85 (t, J - 6.8 Hz, 6H), 1.24 (m, 8H), 
1.60 (m, 2H). 1.80 (m. 2H). 2.90 (s, 2H), 6.68-6.74 (m, 2H), 7.38 (dd, J - 9.1, 6.4 Hz, 
IH). 7.94 (s. IH). Anal Calcd for (C17H24NOSF): C, 65.99; H, 7.82; N. 4J3; S. 
10.34. Found: C. 66.05; H. 7.91; N. 4.56; S. 10.25. 

(843) 3J-DiTHitvl-2.3HlihvdK>.7.fhioio-S-f4^medioxvDhenvlV1.5-ben20thiazeDi^^ 
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Bu 




^OMe 



F 



[844] A mixture of 2,3-^ydro-3,3-<iibutyl-5H-7-fluoro-l,5-benzothiazep (4.7 g, 

15.2 mmol), 4-iodoaiiisole (3,91 g, 16.7 nunol), K2CO3 (4.19 g, 30.4 mmol), Cul 
(0.284 g, 1.52 mmol), tris(3,6-dioxalieptyl)amine (0.182 g, 0.56 mmol) and xylenes 
(40 ml) were heated to reflux, collecting any water present with a Dean-Stark trap. 
After 48 brs, the mixture was cooled to room temp, diluted with CHCI3 and purified 
by flash chromatography on silica gel, eluting with 0-15% EtOAc/hexane, to give the 
desired product (6.20 g/90%). NMR (CDCI3) 5 0.83 (t, J = 6.9 Hz, 6H), 1.16-1.25 
(m, 8H), 1.51 (m, 4H), 3.07 (s, 2H), 3.76 (s, 3H), 6.58 (dd, J - 9.9, 2.7 Hz, IH), 6.77- 
6.88 (m, 3H), 7.04 (d, J - 8.7 Hz, 2H), 7.57 (dd, J = 8.7, 6.6 Hz, IH). LC/MS (ES/M 
+ H): 416.1. Anal Calcd for (C24H30NO2SF): C, 69.36; H, 7.28; N, 3.37; S, 7.70. 
Found: C, 69.76; H, 7.51; N, 3.39; S, 7.60. 

[845] 3 3 -Dibutvi-2.3 .4, 5-tetrahYdro-7-fluoro-5-(4 '-methoxvphenvD- 1 ,5-benzothiazepine 



[846] Sulfuric acid (3.56 ml, 25.7 mmol, 7.2M in THE) was added to a IM solution of 
LiAUlj (51.0 ml, 51.0 mmol) in ethyl ether at 0 ^'C. After 1 hr, a solution of 3,3- 
dibutyl-2,3-dihydro-7-fluoro-5-(4'-methoxyphenyl)-l,5-benzothiazepine-4-one (6.20 
g, 14.9 mmol) m THE (45.0 ml) was added. The mixture was allowed to warm to 
room temp. After 3.5 hrs, the mixture was cooled to 0 ""C and 30% water/THF (10 



Bu 




F 
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ml, v/v) was added. A solution of 1 N aq. NaOH (10.0 ml) was added, and the 
reaction mixture was filtered through a fritted funnel The filtrate was extracted widi 
ethyl ether, dried (Na2S04) and concentrated in vacuo to give the desired product 
(4.68 g/ 78%). NMR {CDCI3) 5 0.76 (t, J = 6.6 Hz, 6H), 0.94-1.28 (m, 12H), 2.90 
(s, 3H), 3.77 (s, 2H), 3.78 (s, 2H), 6.13 (dd, J = 11.9, 2.6 Hz, IH), 6.34-6.40 (m, IH), 
6.84 (d, J = 9.1 Hz, 2H), 7.03-7.10 (m, 3H). NMR (CDCI3) 5 13.9, 23.2, 25.3, 
33.1, 40.3, 41.8, 55.5, 58.3, 107.1 (d, J = 22.3 Hz), 107.5 (d. J = 25.2 Hz), 114.9, 
120.0, 126.3, 131.4 (d, J = 9.2 Hz), 142.0, 151.3 (d, J = 10.0 Hz), 155.9, 161.6 (d, J = 
243.0 Hz). Anal Calcd for (C24H32NOSF): C, 71.78; H, 8.04; N, 3.49; S, 7.97. 
Found: C, 71.70; H, 8.08; N, 3.59; S, 7.89. 

[8471 3.3-Dibutvl>23.4.5-tetrahvdix)-7-fhioro-5-f4'-methoxvphenvlVL^^^ 
1.1 -dioxide 



Bu 




F 



(848) A solution of oxone (1 .35 g, 2.20 mmol) in water (4.0 ml) was added to a cold (0 X) 
solution of 3,3-dibutyl-2,3,4>tetrahydro-7-fluoro-5-(4'-me&oxyphenyl)-l,5- 
benzothiazepine (0.40 g, 1.0 mmol) in MeOH (4.0 ml) and THF (15.0 ml). After 16 
hrs, the mixture was diluted wiA water and extracted wifli CHCI3 (3x). The combined 
extracts were washed with water, dried (Na2S04) and concentrated in vacuo. 
Purification by flash chromatography on silica gel, eluting with 25% EtOAc/hexane, 
gave the desired 
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[849] product (0.35 g/80%). 'H NMR (CDCI3) 5 0.77 (t, J = 6.4, 6H), 0.86-1.24 (m, 8H), 
1.33-1.57 (m, 4H), 3.25 (s, 2H), 3.81 (s. 3H), 3.85 (s, 2H), 6.18 (dd, J = 11.7, 2.4 Hz, 
IH), 6.60-6.66 (m, IH), 6.91 (d, J = 8.9 Hz, 2H), 7.12 (d, J = 9.1 Hz, 2H), 7.94 (dd, J 
= 9.1, 6.5 Hz, IH). LC/MS (ES/M + H): 434. Anal Calcd for (C24H32NO3SF): C, 
66.48; H, 7.44; N, 3.23; S, 738. Found: C, 66.97; H, 7.63; N, 3.12; S, 121. 

[8501 Example 6: 3.3-Dibutvl-2.3.4.5-tetrahvdro-7-dimethvlammo-5-(4'- 
methoxvphenvlVKS-benzotbiazepme 1.1 -dioxide 




[851] In a Fischer Porter bottle, a solution of 3,3-dibut5d-23,4,5-tetrahydK>-7-fluon)-5-(4'- 
methoxypheiqrl)-l,5-benzotbiazq>ine 1,1-dioxide (1.00 g, 2.30 nmol) in THF (7.0 
ml) was cooled to 0 °C. Dimethylamine (23.0 ml, 46 mmol, 2M in THF) was added, 
and the vessel was closed and heated to 110 °C. After 16 hrs, &e reaction mixtme 
was cooled to room temp and concentrated in vacuo. Purification by flash 
chromatography on silica gel, eluting with 25% EtOAc/hexane, gave die desired 
product (0.30 g/28%). 'H NMR (CDCI3) 5 0.76 (t, J = 6.8 Hz, 6H), 1.00-1.15 (m, 
8H), 1.42-1.51 (m, 4H), 2.79 (s, 6H), 3.15 (s, 2H), 3.71 (s, 2H), 3.79 (s, 3H), 5.81 (d, 
J = 2.4 Hz, IH). 6.34 (dd, J = 9.1, 2.4 Hz, IH), 6.84 (d, J = 8.9 Hz, 2H), 7.1 1 (d, J = 
8.9 Hz, 2H).7.79 (d, J = 9.1 Hz, IH). LC/MS (ES/M + H): 459.1. Anal Calcd for 
(C26H38N2O3S): C, 68.08; H, 8.36; Ni 6.11; 8,6.89. Found: C, 68.19; H, 8.28; N. 
6.04; S, 6.90. 

1852] 3.3-Dibutyl-2.3.4.5-tetrahvdro-7-dimedivlamino-5-f4'-hvdroxvDhenvlV1.5- 
benzothiazepine 1.1 -dioxide 
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Bu 




N(Me)2 



[853] A solution of 3,3-dibutyl-23 A5-tetrahydio-7-<iimethylam^ 

1,5-benzotiiiazepine 1,1-dioxide (0.460 g, 1.003 mmol) in CHjCli (6.0 ml) was 
cooled to 0 ^'C. Boron tribromide (1.40 ml, 1 .49 mmol, IM in CH2CI2) was added, 
and the mixture was allowed to warm to room temperature. After 18 hrs, the mixture 
was cooled to 0 ^C, and water (4.0 ml) was added The mixture was extracted with 
CH2CI2 (3x). Combined extracts were dried (Na2S04) and concentrated in vacuo. 
Purification by flash chromatography on silica gel, ehiting with 30% EtOAc/hexane, 
gave the desired product (0.30 g/75%). *H ^fMR (CDCI3) 5 0.78 (t, J = 6.8 Hz, 6H), 
1.07-1.16 (m, 8H), 1.43 (m, 4H), 2.80 (s, 6H), 3.17 (s, 2H), 3.70 (s, 2H), 5.12 (s, IH), 
5.81 (d, J = 2.4 Hz, IH), 6.33 (dd, J = 9.1, 2.6 Hz, IH). 6.79 (d, J = 8.9 Hz, 2H), 7.06 
(d, J = 8.7 Hz, 2H), 7.80 (d, J = 9.1 Hz, IH). LC/MS (ES/M + H): 445 Anal Calcd 
for (C25H36N2O3S): C, 67.53; H, 8.17; N, 6.30; S, 7.20. Found: C, 67.37; H, 8.04; 
N, 6.23; S, 7.15. 

[854] 2-r2-r244-r33-Dibutvl-7^d3 mftthYl5iiiimn) ,23A5-tetrahvdro-L 
benzotfaiazepin-5-vnphenoxv1ethoxvlethoxv]ethoxv iodide 




N(Me)2 
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[855] 33-Dibutyl-2,3,4,5-tetrahydro-7Kiimethylamino-5-(4'-hydroxyphenyl)-l ,5- 

benzothiazepine 1,1-dioxide (0.50 g, 1.12 mmol) was reacted with l,2-bis(2- 
iodoethoxy)ethane (4.16 g, 11.24 mmol), according to the procedure described for 
PHA-426998 above, to give the desired product (0.500 g/71%). 'H NMR (CDCI3) 5 
0.76 (t, J = 6.6 Hz, 6H), 1.03-1.14 (m, 8H), 1.43 (m, 4H), 2.79 (s, 6H), 3.14 (s, 2H), 
3.25 (t, J = 7.0 Hz, 2H), 3.69-3.78 (m, 8H), 3.86 (t, J = 4.8 Hz, 2H), 4.10 (t, J = 4.4 
Hz, 2H), 5.79 (d, 2.2 Hz, IH), 6.33 (dd, J = 8.9, 2.4 Hz, IH), 6.85 (d, J = 8.9 Hz, 2H), 
7.09 (d, J = 8.9 Hz, 2H), 7.78 (d, J = 9.1 Hz, IH). Reverse-phase HPLC: rt = 28.3 
mra.99%pure. LC/MS (ES/M + H): 687.23. Anal Calcd for (C33H47N3O5SI): C, 
54.21; H, 6.90; N, 4.08; S, 4.66. Found: C, 54.20; H, 6.76; N, 4.03; S, 4.54. 

[856] Example 8: N-r2-r2-r2-r4-r3.3-Dibtttvl-7-f HimfttliYlflTiimf> )-? ^,4 5-tetrahvd^o-l.l- 
dioxido-1.5-be^zoduazepin^5-v^lphenoxv^e1hoxv^ethoxv1eflloxv^-NJ^.N- 
tried^vlaminium iodide 



[8571 2-[2-[2-[4-[3,3-Dibutyl-7-(dimethylamino)-2,3,4,5-tetrahydro-l,l-dioxido-l,5- 

benzotiiiazepin-5-yl]phenoxy]ethoxy]ethoxy]ethoxy iodide (0.34 g, 0.496 mmol) was 
reacted with EtsN (1.00 g, 9.88 mmol), according to the procedure described for 
PHA-426999E above, to give the desired product (0.270 g/69%). 'H NMR (CDCI3) 5 
0.77 (t, J = 6.6 Hz, 6H), 1.03-1.21 (m, 8H), 1.34 (t, J = 7.2 Hz, 9H), 1.35-1.55 (m, 
4H), 2.82 (s, 6H), 3.1 1 (s, 2H), 3.50 (q. J = 7.2 Hz, 6H), 3.64-3.72 (m, 8H), 3.81 (m, 
2H), 4.00 (br s, 2H), 4.08 (m, 2H), 5.89 (d, J = 2.4 Hz, IH), 6.37 (dd, J = 9.1, 2.4 Hz, 
IH), 6.82 (d, J = 8.9 Hz. 2H), 7.06 (d, J = 8.9 Hz, 2H), 7.78 (d, J = 9.1 Hz, IH). 
Reverse-phase HPLC: rt = 6.8 min, 98% pure. LCTMS (ES/M - HI): 659.5. Anal 




N(Me)2 
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Calcd for (C37H62N3O5SI): C. 56.39; H. 7.94; N. 5.34; S. 4.06; 0, 10.16; I. 16.12. 
Found: C, 55.01; H, 7.95; N, 532; S. 3.96; 0, 1 1.06; 1, 16.80. 

858] 4.rr4.r^3.Damt vl.7^dimedivi«winoV2J.4.5-tetrahvd^ 
hen«>tMaz<»in.S.vlTn henrtTv1metfavlTphenvlinetfavl chloride 




9S9\ 3,3-Dibutyl-2,3,4>tetrahydio-7-dimethylainiiio-5K4'-hy^ 

benzothiazqnne l,l<dioxide (0.50 g, 1.12 niinol) was reacted with a,a'-dichloro-p- 
xylene (1.968 g, 1124 oiinol), aecMdiog to die procedure described for PHA-404691 
above, to give the desired product (0 JOO g^50%). 'H NMR (CDQ)) 5 0.76 (t, J » 6.6 
Hz, 6H). 0.98-1.14 (m, 8H), 1.43 (m. 4H), 2.79 (s, 6H), 3.14 (s, 2H). 3.69 (s, 2H), 
4.58 (8, 2H), 5.04 (s, 2H), 5.81 (d, J - 2.4 Hz. IH), 6.33 (dd, J - 9.1, 2.4 Hz, IH), 6.89 
(d, J - 8.9 Hz, 2H). 7.10 (d, J - 8.9 Hz, 2H). 7.39 (m, 4H), 7.79 (d, J - 9.1 Hz. IH). 
LOMS (ES^ + 1): 583. HRMS (ES/M + H) calcd for C33H43N2O3SCI: 
583.2761, found: 583.2773. Anal Calcd for (C33H43N2O3SCI): C, 68.01; H, 7.44; 
N, 4.81; S, 5.49. Found: C. 67.97; H. 7.41; N, 4.83; S, 5.41. 

360) Example 9 1 -f r4-rf 4-r3.3>Dibutvl-7-(dimethvlamino)-2.3.4.5-tetrahvdrQ- 1 . 1 -dioxido- 
lS.h<>n7fltlii«7epin.S.vl^heaoxv1methvllDhenvnmedivn-4.a2a.l- 
azoniabicvclof2.2.21octane chloride 
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1861] 4-[[4-[3,3-Dibulyl-7-(dime%lainmo>2,3A5-tetrahydio-14Hlioxido-l,5- 

beDzoduazq>m-S-yl^heiioxy]methyl]phenylmediyl chloride (0.10 g, 0.17 mmol) was 
reacted witii l,4-diazabicyclo[2.2.2]octane, according to die procedure described for 

PHA-409705E, to give desired product (0.100 g/84%). 'H NMR (CDCI3) 5 0.76 (t, J 
= 6.6 Hz, 6H), 1.06-1.21 (m, 8H), 1.42 (m, 4H), 2.82 (s, 6H), 3.12 (s, 2H), 3.14 (t, J = 
7:0 Hz, 6H), 3.66 (s, 2H), 3.73 (t, J = 7.0 Hz, 6H), 5.04 (s, 2H), 5.07 (s, 2H), 5.88 (d, J 
= 2.4 Hz, IH), 6.36 (dd, J = 11.4, 2.6 Hz, IH), 6.88 (d, J = 8.9 Hz, 2H), 7.09 (d, J = 
9.1 Hz, 2H), 7.51 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 9.1 Hz, 
IH). Reverse-phase HPLC: rt = 18.1 min, 98.1% pure. LC/MS (ES/M - CI): 659. 
HRMS(ES/M-Cl)calcdforC39H55N403SCl: 659.3995, found: 659.4021. Anal 
Calcd for (C39H55N4O3SCI.3H2O): C. 62.50; H, 8.20; N, 7.48; S, 4.28; O, 12.81. 
Found: C. 62.87; H, 7.93; N, 7.40; S, 4.29; 0, 1 1.37. 

[862] N-f2-f4-[3,3-Dibutvl-7-('dimetiivlamino)-2.3.4.5-tetrahvdr6-l.l-dioxido-1.5- 
benzothia2epin-5-vl]phenoxv]ethvll-N.N-die thYlaniine 




N(Me)2 
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1863] 33.DibutyI-2,3,4,5-tetrahydro-7-dimethylamino-5-(4'-hydroxyphenyl)- 1 ,5- 

benzothiazepine 1,1 -dioxide (0.50 g, 1.12 mmol) was reacted with 2-diethylamino 
ethyl chloride (1.935 g, 11.24 mmol), according to the procedure described for the 
corresponding 1,4-beiizothiazepine above, to give the desired product (0.500 g/81%). 
'H NMR (CDCb) 8 0.76 (t, J = 6.6 Hz, 6H), 0.97-1.17 (m, 8H). 1.06 (t, J = 7.2 Hz, 
6H), 1.43 (m, 4H), 2.63 (dd, J = 14.3, 7.0 Hz, 4H), 2.78 (s, 6H), 2.85 (t, J = 6.0 Hz, 
2H), 3.15 (s, 2H), 3.7D (s, 2H), 4.02 (t, J = 6.2 Hz, 2H), 5.78 (d, J = 2.4 Hz, IH), 6.3 1 
(dd, J = 9.1, 2.4 Hz, IH), 6.84 (d. J = 8.9 Hz, 2H), 7.09 (d, J = 8.9 Hz, 2H), 7.78 (d, J 
= 9.1 Hz, IH). Reverse-phase HPLC: it = 5.4 min, 99% pure. LC/MS (ES/M + H): 
544. Anal Calcd for (C31H49N3O3S): C, 68.47; H, 9.08; N, 7.73; S, 5.90; O, 8.83. 
Found: C, 67.99; H, 8.92; N, 7.79; S, 5.86; 0, 9.19. 

[864] FTflmplft 7- N-r2-r4-f3.3-T VhiitYl-7-(«1inifrfhYlaminft) .2JA5-tetrahvdro-Ll-dioxido- 
1 .5-benzolhiazeDin-5-vl1phenoxvleflivl]-N.N.N-triethvlaniininm |nH^de 




N(Me)2 



[865] N-[2-[4-[3,3-DibutyI-7-(dimethylamino)-2,3,4,5-tetrahydio-l,l-dioxido-l,5- 

baizofluazepm-5-yl]phenoxy]ethyl]-NJ^-diethylamine (0.29 g, 0.533 mmol) was 
reacted wifli 20 eq. EtI, acccnding to tiie procedure described for PHA-427823E 
above, to give the desired quat salt (0.200 g/54%). 'H NMR (CDCI3) d 0.77 (t, J = 6.6 
Hz, 6H), 1.04-121 (m, 8H), 1.36-1.45 (m, 4H), 1.46 (t, J = 7.0 Hz, 9H), 2.84 (s, 6H), 
3.10 (s. 2H), 3.57 (q, J = 7.4 Hz, 6H), 3.61 (s, 2H), 4.04 (m, 2H), 4.48 (m, 2H), 5.95 
(s, IH), 6.40 (dd, J = 9.1, 2.2 Hz, IH), 6.86 (d, J = 8.9 Hz, 2H), 7.07 (d, J = 8.9 Hz, 
2H), 7.80 (d, J » 9.1 Hz, IH). Reverse-phase HPLC: rt = 16.9 min, 95% pure. 
LC/MS (ES/M -HO: 571.9. Anal Calcd for (C33H54N3O3 SI): C, 56.64; H, 7.78; N, 
6.00; S, 4.58; O, 6.86; 1, 18.13. Found: C, 54.94; H, 7.71; N, 5.76; S, 4.58; O, 8.21; 
1, 18.44. 
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[866] Various Compounds Made 

[867] In accordance with the above-described procedures, the foUowing compounds can 
be/were made: 

[868] 1 ,4 benzathiazapines 




[869] Further, utilizing the biological evaluation procedures outlined below, the IC50 (50% 
inhibitory concentrations) values indicated in Table 7 below were determined. 
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Table 7: 1,5-beiizothiazepmes 



Name 






ICso(uM) 


dC- 5o2s8 


H3C0 




n 'ion 


SC-86287 


0 

CH3 




SC- 86436 free 
phenol 

0.21 


PHA00400670 


0 

s 




26.4 


PHA00400884E 


0 

s 

N+(Et)3 




>1 


PHA00400885E 






0.30 


PHA00384640E 






0.031 
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[870] Utilizing the above-noted procedures, the following compounds were prepared: 



O2 




[871] Furtheimore, the additional IC50 values were detennined as noted in Table 8 below. 



Table 8: 1,4 and 1,5 benzo&iazipines 



compound # 


Structure 


ICso ( nanomolar) 


1 

chiral R,R 


6 


600 hM 
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compound # 


Structure 


1C50< nanomolar) 


2 

laconic 


HsCO 


497 nM 


3 racemic 


9 


2092 nM 


4 racemic 




74 nM 


5 racemic 




22 nM 


6 


0 


289 nM 


7 


0 

N+(Et)3 


15084 nM 
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compound # 


Structure 


ICso( nanomolar) 


g 




300 hM 


9 




30 nM 



[872J BIOLOGICAL EVALUATION 

[873] The utility of the compounds of the present invention is shown by the following 
assays. These assays are performed in vitro and in animal models essentially using a 
procedure recognized to show the utility of the present invention. 

[874] In Vitro Assay of compoimds that inhibit IBAT-mediated uptake of T'^^Cy 
Taurocholate (TO in H14 Cells 

[875] Baby hamster kidney cells (BHK) transfected with the cDNA of human IBAT (H14 
cells) are seeded in 96 well Top-Count tissue culture plates at 60,000 cells/well for 
assays run within 24 hours of seeding, 30,000 cells/well for assays run within 48 
hours, and 10,000 cells/well for assays run within 72 hours. 

I876J On the day of assay, the cell monolayer is genfly washed once with 100 mL assay 
buffer (Dulbecco's Modified Eagle's medimn witii 4,5 g/L glucose phis 0.2% (w/v) 
fatty acid firee bovine serum ialbumin ((FAF)BSA). To each well SO mL of a two-fold 
concentrate of test compound in assay buffer is added along with 50 mL of 6 mM 
[^^C]-taurocholate in assay buffer (final concentration of 3 mM [^"^CJ-tauiocholate). 
The cell culture plates are incubated 2 hours at 37^0 prior to gently washing each well 
twice with 100 mL 4®C Dulbecco's phosphate-buffered saline (PBS) contaming 0,2% 
(w/v) (FAF)BSA. The wells are then gently washed once with 100 mL 4**C PBS 
widiout (FAF)BSA, To each 200 mL of liquid, scintillation coimting fluid is added 
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The plates are heat sealed and shaken for 30 minutes at room temperature prior to 
measuring the amount of radioactivity in each well on a Packard Top-Count 
instrument. 

[877] In Vitro Assay of compounds that inliihit uptake of T'^^C!]- Alanine 

[878] The alanine uptake assay is performed in an identical feshion to the taiuocholate 
assay, with the exception that labeled alanine is substituted for the labeled 
taurocholate. 

[879] In Vivo Assay of compounds tha t inhibit Rat Ileal uptake of f^'^CI-Taurocholate into 
Bile 

[880] (See Une et al "MetaboUsm of 3a,76-dihydroxy.76-methyl-56-cholanoic acid and 
3a,7B-dihydroxy-7a-metfayl-56-cholanoic acid in hamsters", Biochimica et Biophysica 
Acta. Vol. 833, pp. 196-202 (1985)). 

[881] Male wistar rats (200-300 g) are anesflietized with inactin @100 mg/kg. Bile ducts 
are cannulated with a 10^ length of PEIO tubing. The small intestine is exposed and 
laid out on a gauze pad. A canulae (1/8" luer lock, tapered fmiale adapter) is inserted 
at 12 cm from the junction of the small intestine and the cecum. A slit is cut at 4 cm 
from ^ same junction (utilizing a 8 cm length of ileum). 20 mL of warm 
Dulbecco's phosphate buffered saline, pH 6.5 ("PBS") is used to flush out the 
intestine segment The distal opening is cannulated with a 20 cm length of silicone 
tubing (0.02" ID. x 0.037" O.D.). The proximal cannulae is hooked up to a peristaltic 
pump and the intestine is washed for 20 minutes with wann PBS at 0.25 ml/minute. 
Temperature of the gut segment is monitored continuously. 

[882] At the start of the experiment, 2.0 mL of control sample (['^C]-taurocholate @ 0.05 
mi/mL with 5 mM cold taurocholate) is loaded into the gut segment with a 3 mL 
syringe and bile sample collection is begun. Control sample is infused at a rate of 
0.25 ml/minute for 21 minutes. Bile samples £ractions are collected evety 3 minutes 
for the first 27 minutes of the procedure. After the 21 minutes of sample infusion, the 
ileal loop is washed out wiA 20 mL of wann PBS (using a 30 mL syringe), and then 
the loop is washed out for 21 minutes with warm PBS at 0.25 ml/minutes. A second 
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perfiision is initiated as described above but with test compound being administered 
as well (21 minutes administration followed by 21 minutes of wash out) and bile 
sampled every 3 minutes for the first 27 minutes. If necessary, a third perfiision is 
performed as above that typically contains the control sample. 

[883] Measurement of Hepatic Cholesterol Concentration (HEPATIC CHQL) 

[884] Liver tissue is weighed and homogenized in chlorofoim:methanol (2:1). After 
homogenization and centrifiigation the siq)einatant is separated and dried under 
nitrogen. The residue is dissolved in isopropanol and the cholesterol content is 
measured enzymatically, using a combination of cholestexol oxidase and peroxidase, 
as described by Allain, C. A., et al. (1974) Clin. Chem. 20, 470. 

[885] Measurement of Hepatic HMG CoA-Reductase Activity (HMG COA> 

[886] Hepatic microsomes are prepared by homogenizing liver samples in a 
phosphate/sucrose buffer, followed by centrifugal separation. The jSnal pelleted 
material is resuspended in buffer and an aliquot is assayed for HMG CoA reductase 
activity by incubating for 60 minutes at 37^ C in the presence of '"^C-HMG-CoA 
(Dupont-NEN). The reaction is stopped by adding 6N HCl followed by 
centrifiigation. An aliquot of the supernatant is separated, by thin-iayer 
chromatography, and the spot corresponding to the enzyme product is scraped off the 
plate, extracted and radioactivity is determined by scintillation coimting. (Reference: 
Akerlund, J. and Bjorkhem, 1. (1 990) J, Lipid Res. 31, 2159). 

[8871 Determination of Semm Cholesterol (SER.CHOL. HDL-CHOL. TGI and VLDL + 
LDU 

[888] Total serum cholesterol (SER.CHOL) is measured enzymatically using a connmercial 
kit ftom Wako Fine Chemicals (Richmond, VA); Cholesterol Cll, Catalog No. 276- 
64909. HDL cholesterol (HDL-CHOL) is assayed using this same kit after 
precipitation of VLDL and LDL with Sigma Chemical Co. HDL Cholesterol reagent, 
Catalog No. 352-3 (dextran sulfate method). Total serum triglycerides (blanked) 
(TGI) are assayed enzymatically with Sigma Chemical Co. GPO-Trinder, Catalog No. 
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337-B. VLDL and LDL (VLDL + LDL) cholesterol concentrations are calculated as 
the difference between total and HDL cholesterol. 

[889] Measurement of Hepatic Cholesterol 7a-Hvdroxvlase Activity f 7a>OHase) 

[890] Hepatic microsomes are prepared by homogenizing liver samples in a 
phosphate/sucrose buffer, followed by centriiugal separation. The final pelleted 
material is resuspended in buffer and an aliquot is assayed for cholesterol 7a- 
hydroxylase activity by incubating for 5 minutes at 3T C in the presence of NADPH. 
Following extraction into petroleum ether, the organic solvent is ev^orated and the 
residue is dissolved in acetonitrile/ methanol The enzymatic product is separated by 
injecting an aliquot of the extract onto a Cjg reversed phase HPLC column and 
quantitating the eluted material using UV detection at 240 nm. (Reference: Horton, J. 
D., et al (1994) J. Clin, Invest 93, 2084). 

[891] Rat Gavaee Assay 

[892] Male Wister rats (275-30 0 g) are administered IBAT inhibitors using an oral gavage 
procedure. Drug or vehicle (0.2% Tween 80 in water) is administered once a day 
(9:00-10:00 a.m.) for 4 days at varying dosages in a final volume of 2 mL per 
kilogram of body weight. Total fecal samples are collected during the final 48 hours 
of the treatment period and analyzed for bile acid content using an enzymatic assay as 
described below. Compound efiBcacy is determined by comparison of the increase in 
fecal bile acid (FBA) concentration in treated rats to the mean FBA concentration of 
rats in the vehicle group. 

[893] Measurement of Fecal Bile Acid Concentration (FBA) 

[894] Total fecal output fi-om individually housed hamsters is collected for 24 or 48 hours, 
dried under a stream of nitrogen, pulverized and weighed Approximately 0.1 gram is 
weighed out and extracted into an organic solvit (butanol/water). Following 
separation and drying, the residue is dissolved in methanol and the amount of bile 
acid present is measured enzymatically using ttie 3a-hydroxysteroid steroid 
dehydrogenase reaction with bile acids to reduce NAD. (Reference: Mashige, F., et al 
imi)Clin.Chem. 27, 1352). 
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[895] r ^Hltaumcholate Uptake in Rahbit Bnish Border Mem brane Vesicles fBBMV) 

(896] Rabbit Deal brush bonier membranes are prepared from frozen ileal mucosa by the 
calcium precipitation method describe by Malathi et al. (Reference: (1979) 
Biochimica Biophysica Acta, 554, 259). The method for measuring taurocholate is 
essentially as described by Kramer et al (Reference: (1992) Biochimica Biophysica 
Acta, 1111, 93) except the assay volume is 200 instead of 100 ^iL. Briefly, at 
room temperatm-e a 190 solution containing 2^M [^H]-taurocholate (0.75 |nCi), 20 
mM tris, 100 mM sodium chloride, 100 mM mannitol pH 7.4 is incubated for 5 
seconds with 10 ^iL of brush border membrane vesicles (60-120 fig protein). The 
incubation is initiated by the addition of the BBMV while vortexing and the reaction 
is stopped by the addition of 5 mL of ice cold buffer (20 mM Hepes-tris, 150 mM 
KCl) followed immediately by filtration throu^ a nylon filter (0.2 jim pore) and an 
additional 5 mL wash with stop buffer. 

[897] AcvUCoA: Cholesterol Acvl Transferase f ACAT^ 

[898] Hamster liver and rat intestinal microsomes are prepared from tissue as described 
previotisly (Reference: (1980) 1 Biol Chenu 255, 9098) and used as a source of 
ACAT enzyme. The assay consists of a 2.0 mL incubation containing 24 (iM 01eo}d- 
CoA (0.05 ^Ci) in a 50 mM sodium phosphate, 2 mM DTT pH 7.4 buffer containing 
0.25 % BSA and 200 ^g of microsomal protein. The assay is initiated by the addition 
of oleoyl-CoA. The reaction is allowed to proceed for 5 minutes at 3TC and is 
tenninated by the addition of 8.0 mL of chloroform/ methanol (2:1). To the extraction 
is added 125 \ig of cholesterol oleate in chloroform methanol to act as a carrier and 
tiie organic and aqueous phases of the extraction are separated by centrifiigation after 
thorough vortexing. The chloroform phase is taken to dryness and then spotted on a 
silica gel 60 thin layer chromatography plate and developed in hexane/ethyl ether 
(9: 1 ). The amount of cholesterol ester formed is determined by measuring the amount 
of radioactivity incorporated into the cholesterol oleate spot on the thin layer 
. chromatography plate with a Packard instaimager. 

[899] Various additional compounds noted in Tables 9-10 below can be/were made 
according to the procedures outlined above. 

243 



wo 02/08211 




PCT/USOl/23533 




NO 

6 





phenyl I 


phenyl I 


phenyl I 


phenyl I 


phenyl | 


phenyl I 


4-(decyloxy)phenyl | 


phenyl I 


4-(decyloxy)phenyl | 


CQ 


n-butyl 


a 


Ethyl 


n-butyl 


n-butyl 


n-butyl 


Ethyl 


n-butyl 


n-butyl 


< 


ethyl 


ethyl 


n-butyl 


ethyl 


ethyl 


ethyl 


n-butyl 


ethyl 


ethyl 


Compound 
Number 


o 


o 


o 


o 


\n 
O 


VO 

o 


o 


00 

o 


o\ 
o 
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phenyl i 


4-hydroxyphenyl I 


2 J X ' / ' 

^ CO ; —MimKv /) O 

CM 

X 


4-hydroxyphenyl 1 


! 4-methoxyphenvl 1 


4-methoxyphenvl 1 


>> 
c 

1 
E 


i phenyl I 


phenyl 1 


1 phenyl | 


Pi 


n-butyl ' 


Ethyl 


n-butyl 


M 


n-butyl 


ethyl 


n-butyl 1 


ethyl 


n-butyl 


t 


< 
PS 


ethyl 


n-butyl 


ethyl 


ethyl 


ethyl 


n-butyl 


ethyl 


n-butyl 


ethyl 


ethyl 


Compound 
Number 


o 


111 










VO 

r-H 




00 


On 
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4-'fluorophenvl 1 


4-fluorophenvI 1 


C 

2 
o 

3 
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4-fluon)phenyl 1 


4-fluorophenyl 1 
























lenyl 1 


4'fluorophenyl 1 


lenyl • 1 




OS 


phenyl 


phenyl 


a 


phenyl 


phenyl 


phenyl 


a 


phenyl 


phenyl 


phenyl 


phenyl 


phenyl 


phenyl 


phenyl 
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3 
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n-butyl 
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3 - tri fluoromethy Iphen yl 1 
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1 

1 
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4-fluorophenyl 1 


3-methoxyphenyl 1 


K 
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4-fluorophenyl I 
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Table 11 




[9001 The comments below refer to the structures denoted in Table 1 1 above. According to 
additional embodiments of the invention, in Ae above-noted structures lA and IB, R'^ 
andR'*^ can be independently selected from die group consisting o£ eth^ n-propyl, 
n-butyl, n-pentyl, n-hexyl, iso-propyl, iso-butyl, iso-pentyl, CH2(C=0)C2H5, 
CH2OC2H5, CH2CH(OH)C2H5, and CH2CH4-picoIine). 

|9oi| Additionally, and R'* can independently be selected from 4e group consisting of 
groups (1) - (70) of Table 1 as well as the following: para-methoxy-phenyl, mete- 
medioxy-phenyl, m-(CH3)2N-Ph-, p-(CH3)2N-Ph-, F p-((CH3)3-N*-Ph., I'm-iiCRih' 
N"-Ph-, r p-((CH3)3-N*-CH2CH2-(OCH2CH2)2-0-Ph., I", p^^- 
diniethylpipera2iae)-(N')-, CH2-(OCH2CH2)2-0-Ph-, p-CHjO-Ph-, 
3,4,dioxymethylene-Ph, m-CHsO-, p-F-Ph-, 4-pyiidine, N-mefliyl-4-pyridinium, I", 
3-pyridine, N-methyl-3-pyridinium, I" , 2-pyridine, p-CH302C-Ph-, thienyl-2-yl, 5-Cl- 
thienyl-2-yl, p-F-Pb-, and m-CHsO-Ph. 

(9021 Also, can be independently selected fix)m die group consisting of: 7-mediyl, 7- 
ethyl, 7-iso-piDpyl. 7-tert-bulyl, 7-OH, 7-OCH3, 7-0(iso-propyl), 7-SCH3, 7-SOCH3, 
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7-SO2CH3, 7-SCH2CH3, 7-NH2. 7-NHOH, 7-NHCH3, 7-N(CH 3)2 7-hr(CH3)3, 1' 

7- NHC(=0)CH3, 7-N(CH2CH3)2, 7-NMeCH2COaH, 7-N*(Me)2CH2CQ2H. T, 7-(N)- 
morpholine, 7-(N)-azetidine, 7-(N)-N-mefliylazetidimuin, I', 7-(N)-pynx)lidiiie, 7-(N)- 
N-methyl-pyrrolidmium, I*, 7-(N)-N'-methylpiperazme, 7-(N)-N'- 
dimethylpiperazinium, I", 7-NH-CBZ, 7-NHC(0)C5H,„ 7-NHC(0)CH2Br, 7-NH- 
C(NH)NH2, 7-(2)-thiophene, 8-methyl, 8-ethyl, 8-iso-propyl, 8-tert-butyl, 8-OH, 8- 
OCH3, 8-0(iso-propyi), 8-SCH3, 8-SOCH3, 8-SO2CH3, 8-SCH2CH3, 8-NH2. 8-NHOH, 

8- NHCH3, 8-N(CH j),, 8-N'(CH3)3. r8-NHC(=0)CH3, 8-N(CH2CH3)2, 8- 
NMeCH2C02H, 8-N'(Me)2CH2C02H, V, 8-(N)-moipholine, 8-(N)-azetidine, 8-(N)- 
N-methylazetidiniiim, I', 8-(N)-pyiroIidme, 8-(N)-N-methyI-pyrroIidmium, I', 8-(N)- 
N'-methylpiperazine, 8-(N)-N'-dimethylpiperazmium, I', 8-NH-CBZ, 8- 
NHC(0)C5H„, 8-NHC(0)CH2Br, 8-NH-C(NH)NH2, 8-(2)-thiophene, 9-methyl, 9- 
ethyl, 9-iso-propyl, 9-teit-butyl, 9-OH, 9-OCH3, 9-0(iso-propyl), 9-SCH3, 9-SOCH3, 

9- SO2CH3, 9-SCH2CH3, 9-NH2, 9-NHOH, 9-NHCH3, 9-N(CH 3)2. 9-N*(CH3)3, 1*9- 
NHC(=0)CH3, 9-N(CH2CH3)2, 9-NMeCH2C02H, 9-N^(Me)2CH2C02H, I", 9-(N)- 
morpholine, 9-(N)-azetidine, 9-(N)-N-me%lazetidmiiim, I", 9-(N>pyiTOiidme, 9-(N)- 
N-methyl-pyrrolidiniuin, 1% 9-(N)-N'-methylpiperazine, 9-(N)-N'- 
dimethylpiperazinium, r, 9-NH-CBZ, 9-NHC(0)CsHn, 9.NHC(0)CH2Br, 9-NH- 
C(NH)NH2, and 9-(2)-thiophene. 

[903] Furthermore, may also be selected from the group consisting of: 7-(l-a2iridiae), 7- 
EtS-, 7-CH3S(0)-, 7-CH3S(0)2-. 7-PhS-, 7CH3S-, 9-CH3S-, 7-CH3O-, 9-CH3O-, 7-Et- 
, 7-iPr-, 7-t-Bu-, 7-(l-pyrazoIe)-, 7.(l.azetidine), 6-CH3O-, 8.CH3O-, 9-CH3-, 7-CH3, 

7- (l -pyrrole), 7-(N)N'-methylpiperazine, 7-CH3C(=CH2)-, 7.kjyclpropyl, 7- 
(CH3)2NHN-, 7-(N)-azetidine, 7-(N-pynolidine), 7-(CH3)2N-, 9-CH3S-, l-iCH^hl^; 
6-CH3O-, 7-CH3O-, 8-CH3O., 7-Me-, 9-CH3, 7-(CH3)2N-, 7.cyclopropyl, 8-methyl, 8- 
ethyl, 8-iso-propyI, 8-tert-butyl, 8-OH, 8-OCH3, 8-0(iso-propyl), 8-SCH3, 8-SOCH3, 

8- SO2CH3, 8-SCH2CH3, 8-NH2, 8-NHOH, 8-NHCH3, 8-N(CH3)2, 8-N*(CH3)3, 1% 8- 
NHC(=0)CH3, 8-N(CH2CH3)2. 8-NMeCH2C02H, 8-N*(Me)2CH2C02H, I", 8-(N)- 
morpholine, 8-(N)-azetidine, 8-(N)-N-methylazetidmium, I', 8-(N)-pyrroUdine, 8-(N> 
N-methyl-pyiTolidinium, I', 8-(N)-N-methyl-morpholmium, I", 8-(N)-N'- 
methylpiperazine, 8-(N)-N'-dimethyIpiperazinium, I", 8-NH-CBZ, 8-NHC(0)C5Hii, 
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8- NHC(0)CH2Br, 8-NH-C(NH)NH2, 8-(2)-thiophene, 9-inethyl, 9-ethyl, 9-iso- 
propyl, 9-tert-butyl, 9-OH, 9-OCH3, 9-0(iso-propyl), 9-SCH3, 9-SOCH3, 9-SO2CH3, 

9- SCH2CH3, 9-NH2, 9-NHOH, 9.NHCH3, 9-N(CH3)2, 9-N^(CH3)3, 9- 
NHC(=0)CH3, 9-N(CH2CH3)2, 9-NMeCh2C02H, 9-N'(Me)2CH2C02H, I", 9-(N)- 
moipholine, 9-(N)-azetidine, 9-(N)-N-methylazetidinixim, I", 9-(N>pyrrolidine, 9-(N)- 
N-methyl-pyrrolidinium, F, 9-(N)-N-inethyl-morpholiniura, T, 9-(N)-N'- 
methylpiperazine, 9-(N)-N'-diinethylpiperazmium, I", 9-NH-CBZ, 9-NHC(0)C5Hii, 
9-NHC(0)CH2Br, 9-NH-C(NH)NH2, 9-(2>thiophene, 7-OHC3, 8-OCH3, T-SCHj, 8- 
SCH3, and 6-OCH3. 

[904] R"^ and R^^ an be selected from among substituted and unsubstituted Ci to Cjo alkyl 

wherein the substituent(s) can be selected from among alkylcarbonyl, alkoxy, 

hydroxy, and nitrogen-containing heterocycles joined to the C\ to Cio alkyl through an 

ether linkage. Substituents at the 3-carbon can include ethyl, n-propyl, n-butyl, n- 

pentyl, isobutyl, isopropyl, -CH2C(=0)C2H5, -CH2OC2H5 and -CH20-(4-picoline). 

Ethyl, n-propyl, n-butyl, and isobutyl are preferred. In certaia particularly preferred 

compoxmds of the present invention, substituents R^ and R^^ are identical, for 

example n-butyl/n-butyl, so that the compound is achiral at the 3-carbon. Eliminating 

optical isomerism at the 3-carbon simplifies the selection, synthesis, separation, and 

quality control of the compound used as an ileal bile acid transport inhibitor. In bodi 

compounds having a chiral 3-carbon and those having an achiral 3-carbon, 

substituents (R^ on the benzo ring can include hydrogen, aiyl, alkyl, hydroxy, halo, 

alkoxy, alkylthio, alkylsulfonyl, haloaUcyl, haloalkoxy, (N)-hydroxy-carbonylalkyl 

amine, haloalkylthio, haloalkylsufinyl, haloalkylsufonyl, amino, N-alkylamino, N,N- 

dialkylamino, (N)-alkoxycaibamoyl, (N)-aryloxycarbamoyl, (N)- 

aralkyloxycarbamyoyl, trialkylammonium (especially with a halide counterion), (N)- 

amido, (N)-alkylamido, -N-alkylamido, -N,N-dialkylamido, (N)-haloaIkylamido, (N)- 

sulfonamido, (N)-alkylsulfonamido, (N>-haloalkylsulfonamido, cafboxyalkyl-amino, 

trialkylammonium salt, (N)-carbamic acid, alkyl or benzyl estr, N-acylamine, 

hydroxylamine, haloaylamine, carbohydrate, thiophene a trialltyl ammonium salt 

having a carboxylic acid or hydroxy substiuent on one or more of the alkyl 

substituents, an alkylene bridge having a quaternary ammonium salt substituted 

thereon, -[0(CH2)w]x-X where x is 2 to 12, w is 2 or 3 and X is a halo or quaternary 
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ammomum salt, and (N)-mtrogen containing heterocycle wherein the nitrogen of said 
heterocycle is optional quatemized. Among the preferred species which may 
constitute are methyl, etiiyl isopropyl, t-butyl, hydroxy, methoxy, ethoxy, 
isopropoxy, methylthio, iodo, bromo, fluoro, methylsulfinyl, methylsulfonyl, 
ethylthio, amino, hydroxylamine, N-methylamino, NJNf-dimethylamino, N,N- 
diethylamino, (N)-benzyloxycarbamoyl, trimethylammonium, A,-NHC(=0)C5Hn, - 
NHC(=0)C6Hi3, caiboxyethylamino, (N)-morpholinyl, (N)-azetidmyl, (N)-N- 
methylazetidinium A, (N)-pyrrolidinyl, pyrrolyl, (N)-N-methyIpyridinium A, (N)-N- 
methylmoipholinium A, and N-N'-methylpiperazinyl, (N)-bromomethylamido, (N)- 
N-hexylamino, tbiophene. -N'(CH3)2C02H F, -NCH3CH2C02H, .(N)-N'- 
dimethylpiperazinium I", (N>t-butyloxycart>amoyl, (N)-methyIsulfonamido, (N)N'- 
methylpyrrolidinimn, and -(OCH2CH2)3l, where A is a phannaceutically acceptable 
anion. The benzo ring is/can be mono-substituted at the 6, 7 or 8 position, or 
disubstituted at the 7- and -8 positions. Also included are the 6,7,8-trialkoxy 
compounds, for example the 6,7,8-trimethoxy compounds. A variety of other 
substituents can be advantageously present on the 6, 7, 8 and/or 9-positions of the 
benzo ring, includes, for example, guanidinyl, cycloalkyl, carbohydrate (e.g, a 5 or 6 
caibon monosaccharide), peptide, and quateinaiy ammonium salts linked to the ring 
via poly(oxyalkylene) linkages, eg., -(OCH2CH2)x-N11^^R''*R*% where x is 2 to 10. 

[9051 As various changes could be made in the above methods and apparatus without 
departing from the scope of the invention, it is intended that all matter contained in 
die above description be mteipreted as illustrative and not in a limiting sense. All 
documents mentioned in this appKcation are expressly incorporated by reference as if 
fully set forth at length. 

[906] All patents, pubhcation or other references mentioned in this application are 
incorporated herein by reference in their entirety. When introducing elements of the 
present invention or the preferred embodiment(s) thereof, the articles "a", "an", "the" 
and "said" are intended to mean that there are one or more of the elements. The terms 
"comprising", "including" and "having" are intended to be inclusive and mean fliat 
there may be additional elements other than the Usted elements. 
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WHAT WE CLAIM IS: 
1. A compound of Fonnula I: 




I 



wherein: 

j is 0, 1 or 2; and 

•m is 0, 1, 2, 3 or 4; and 

R*"^ and R^® are independently selected from hydrogen and alkyl; and 

R^ and R^^ are independently selected from hydrogen, alkyl, alkenyl, alkynyi, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

R^ and R^^ together with the carbon atom to which they are attached form a 
C3-10 cycloalkyl group; and 

one of Z and Y is NR^ and the other of Z and Y is CHR"^; 

wherein R^ and R"* are independently selected from the group consisting of 
hydrogen, 0x0, acyl, thioacyl, and R^; and 

wherein R^ is selected from the group consisting of alkyl; cycloalkyl; alkenyl; 

alkynyi; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; -S(0)R^; -S02R^; 
and -S03R^; 

wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyi; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; 
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haloalkji; hydroxyalkyl; Q^cloallg^; alkenyi; alkynyl; aryl; heterocyclyl; quaternary • 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^-^R^^; -SR^-^; - 

S(0)r13; .S02R*^; -S03R^^; -NR^^OR^'*; -NR^^NR^^^^. .c02R^^; -OM; -S02 

OM; -S02NR^%^'^; -C(0)Nr1%^'^; -C(0)0M; -COR^^; -NR"C(0)R''*; - 
NR'^C(0)NR^'*R'^ -NR'^COaR"; -0C(0)R'^ -0C(0)NR'^R"'; -NR^^SOR''^; - 

NR^SOzR"'; -NR"S0NR"^'5; -NR^SOjNR'^*^; -PR^^^"*; - PCOR^^R^"^; -P'^R 
13r14r1 V; -P(OR^3pRl4. .s+r13r1 V. .n+r13r14r15a-. 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyallqrl, cycloalkyl, alkenyi, 
alkynyl, aiyl, heterocyclyl, quaternary heteroq^lji, aiylallqd, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be farther substituted with one 
or more radicals selected fiom the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyi; alkynyl; arji; heterocycljd; arjdalkyl; heterocyclylalkyl; 

quatemaiy heterocyclyl; -OR^; -Nr\^; -SR^; -S(0)R^; -S02R^; -S03rV C02R^; - 
CONR V; -nVr Va-; -P(0)R V; -PrV; -P "^rVr V; and -P(0)(OrVr 
^;and 

wherein the alkjd, polyalkyl, haloalkyl, hydroxyallqrl, cycloalkyl, alkenyi, 
alkynyl, aiyl, heterocydyl, quatanaryheterocycl>i, arylallqd, heterocyclylalkyl, and 
polye&er substituents of the R' radical optionally may have one or more carbons 
replaced by-0-; -NR'-; -N^rVA" ; -S-; -SO-; .SO2-; -SVA-; -PR^s -P(0)R^-; - 
PVr'A'-: or phenylene; and 

n o 

wherein R ' and are independently selected from the group consisting of 
hydrogen; and alkyl; and 
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wherein R^R^", and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanmoniumalkyl; arylalkyl; heterocyclyialkjd; carboxyalkyi; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaijd; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyallQdamino; and acyl; and 
1112 

wherein R and are indq)endently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyi; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; caiboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
11 12 

R* * and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyd; 
cafboxyalkylaminocaibonylalkyl; and polyether, or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a (j|yclic ring; and 
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wherein the R^-^, , and R alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaxninocarbonylalkyl; 
carboxyallcylainmocarbonyialkyl; and polyetiier radicals optionally may be substituted 
with one or more radicals selected &om the group consisting of halogm; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkjd; sulfoalkyi; alkenjd; alkynyl; arjd; het^ocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N"^R^R*OrWA'; -SR^^; .S(0)R^; -S02R^; 

-S03R^^; -C02R^^; -CONR^R*°; -S02NR%^°; -PO(OR^^)OR^'^; -P^R^^; 

-P"^R^R^ ^R^ ^ As -S"^R^R^ ^As and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkjd; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanunoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyi; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N"^R^R^°A'-; -S-; -SO-; -SO2-; -S^R^A'-; -PR^ 

-; -P^R^R^^A*-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^" and R^ ' are independently selected from the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected from the group consisting of 
R^ hydrogen; halogen; -CN;-N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
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hydroxyalkjd; alkenyl; alkynyl; arj^; heteocyclyl; quatemaiy heteixwyclyl; aiylalkyl; 
heterocyclylalkyl; polyether; acyloxy, -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S(0)2R 
-S03R^^; -S'^R^^R^ V; -NR^^OR^'^; -Nr13j^^4r15. ^02R^^; -OM; -S02 
OM; -S02NR*3r14. :|^i4^^Q)j^i3. .c(0)NR^3r1'^; -C(0)0M; -COR^^; -OR^^; - 

S(0)NR^3r^'^; .Nr1%1^; -NR^^OR^"*; -N'*'R^%%^ V; -PR^^^"^; -P(0)R^^R 
14:.p+r13r14r15a- 

; amino acid residue; peptide residue; polypeptide residue; and 

carbohydrate residue; 

wherein the alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aiyl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; ^CN; oxo; -OR^^; -NR%^°; -N^R^R^^R^A"; -SR^^; -S(0)R^ 

; -S02R^; -S03R^^; -C02R^^; -CONR^R^^; -S021SIR%^^; -PO(OR^^)OR^^; -P^^^ 

; -P"^R%^ ^R^^A'; -S"^R^R^ V; and carbohydrate residue; and 

wherein the R^ quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalk>4; hydroxyalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^*'; -NR^^R^^; -SR^^; - 
S(0)r13; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^R^^^^; -C02R^^; OM; -S02 
OM; .S02NR*3r^^; -C(0)NR*3r*4; .C(0)0M; -COR^^; -P(0)R^^R^'^; -P^^R^"*; - 
p+j^l3j^l4j^l5^-. .p(ORl3pj^l4. .s^R^^R^ V; -N'^R^^R^'^^ V; and 
caibohydrate residue; and 

wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -Os -NR^^-; -N^^R^^R^ V-; -S-; -SO-; .S02s -S^R^^A"-; -PR 
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13.. -P(0)R^3s -PR^^R^"^; -P'^R^^R^ phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether; or polyalkyl; wherein 

said phenylene; amino add residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
S -nVr^ Vs -Ss -SOs -S02-; -sVa -; -PR^s -P^R^R^ V-; or-P(0)R^s and 

wherein R^ ^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyi; and 

wherein the R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyi radicals optionally may be substituted with one or 

more radicals selected from tilie group consisting of halogen; -CN ; NO2; 0x0; -OR^; - 

NR^R^^; -nVr^ ^R^^A"; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONr\ 

^^; .S020M; -S02NR^R^^; -PR^R*^; -PCOR^^pR^"^; -PO(OR^^OR^'^; and - 
C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof, 

provided that at least one of R^, R^ and R^ is R^; and 

provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; 

(b) the R^ moiety comprises a quaternary ammoniinn group or a quaternary 
amine salt; 

(c) the R^ moiety comprises a phosphonic acid group or at least two carboxyl 
groups; or 

(d) the R^ moiety comprises a polyethylene glycol group having a molecular 
weight of at least 1000. 
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2. A compound of Claim 1 wherein is aryl substituted with one or more 
radicals independently selected from the group consisting of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyall^l; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aiylallg^l; heterocyclylalkyl; polyether; -OR^"'; - 

NR^^l"^; -SR^^; -S(0)r1^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^'^R^^; - 

C02R^^; -OM; -S020M; -S02NR^3r1'^; -C(0)NR*%^'^; -C(0)0M; -COR^^; - 
NR^^C(0)R^^ -NR^^C(0)NR^'^^^; -NR^^COzR^^ -0C(0)R^^ .0C(0)NR'^R*'^; - 

NR^^SOR^^; -NR^^SOaR^"^; -NR^^SONR^^R^^ -NR^^SOsNR^ V^; -PR^^R^"^; .P(0)R 
.p-^r13r14r15^-. .P(0r13^0r1^ -S-^rI^rI V; and -nV^rIV^A-; 

and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may be further substituted with one or 
more radicals selected from the group consisting of -CN; halogen; hydroxjr, oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quatonary 

heterocyclyl; -OR '^; -Nr\^; -Sr'^; -S(0)R^; -S02R^; -S03R^;- C02R^; -CONrV 

; -N Vr^R^As -P(0)R V; -PR V; -P"^R Vr V; and .P(0)(Or'^)OR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may have one or more carbons replaced 

by -Os -Nr'^-; -N Vr^A's -S-; -SO-; -S02s -S'^rV-; -Pr'^-; -P(0)r'^-; -P'^R V 
A -; or phenylene; and 

wherein R' and R^ are independently selected fi-om the group consisting of 
hydrogen; and alkyl; and 
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wherein R^, , and RW are independently selected from the group consisting 
of hydrogen; alkyl; (^cloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyi; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
caiix>xyalkylaniino; alkoxyalkylamino; and acyl; and 

wherein R and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryi; heterocyclyl; aiylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyi; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^®; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
11 12 

R and R ^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocycljdalkyl; alkylammonimnalkyl; 
arainoalkyl; aminocarbonylalkyl; alkyiaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R*^ and R^^ together with the nitrogen atom to which fliey are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
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alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyi; 
qtiatemary heterocyclylalkyl; alkylarjialkyl; alkylheterocyclylalkyl; 
alkylammonimnalkyl; aminoalkyl; aminocarbonylalkyl; alkylamihocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyi; carboxy; carboxyalkyl; 

guanidinyl; -OR*^; -NR^^®; -N'^R^R^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

.C02R^^; -CONR^R^^; .S02NR%^^; -PO(OR^^)OR^'^; -P^R^^; -P'^R^R^^R^U-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyi; 
quaternary heterocyclylalkyi; alkjdarylalkyl; alk}^heterocyclylaIkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkji; 
carboxyalkylaminocaibonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by-0-; -NR^s -N'^R^^^A*-; -S-; -SO-; -SO2S -S"^rV-; -PR^ 

-; -P^R^R^^A'-; -P(0)R'-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independratly selected from the group consisting of R 

g 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

3 . A compound of claim 2 wherein R^ is: 
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wherein 

kisO, 1,2, 3 or 4; and 

one or more R^^ are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; zSkyl; polyalkyl; haloalkjd; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary het^ocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; -OR^^; -NR^^R^"*; -SR^^; .S(0)R^^; -S02R^^; -S03R 

-NR^^OR^"^; -NR^^NR^%^^; -C02R^3; -OM; -S020M; -SOaNR^^R^"^; - 
C(0)NR^3r14. .c(0)OM; -COR^^; .NR^^C(0)R^^; -NR^^C(0)NR^^R^^; - 
NR^^COaR*"^; -OC(0)R^^ .OC(0)NR^^R^^; -NR^^SOR^^ -NR^^SOaR^"^; - 

NR^^SONR^^R^'; -NR^^SOzNR^^R^^ -PR^^R*"^; -P(0)R*\^'^; -P^R^^R^ W; - 

P(Or13)or1^ -S-'rI^rI V; and -N^rI^rI^I V; and 

wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, ar>ialkyl, heterocyclylallqd, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halog«; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; -S02R^; -SOBR-^;- C02R^; -CONr\^ 

; -N'^R Vr^A-; .P(0)R V; -PR V; -P Vr Va"; and -P(0)(OR ^R^; and 
wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
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alkrayl, alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, arylaScyl, 
heteroQ'clylalkyl, and polyether radicals optionally may have one or more carbons 

replaced by -0-; -NR^-; -N"*'R Va"-; -S-; -SO-; -S02-; sVa'-; -Pr"^-; -P(0)R - 
+ 78 

P R R A s or phenylene; and 

7 8 

wherein R and R° are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^*', and RW are independwitly selected from the groirp consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R^ and R*'^ are independently selected from the group consisting of 
hydrogen; -C3M; halogen; oxo; alkyl; alkoiyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR%^®; or 

11 12 

R and R^"^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

whCTem R^^, R^^, and R^^ are independently selected fit)m the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R*^ and R^"* together with the nitrogen atom to which they are 
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attached fonn a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the gcovp consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkyl; haloaUcyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogei^ -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyaUcyl; 

guanidinyl; -OR^^; -NR^R^^; -N"^R%^%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^®; -S02NR%1®; -PO(OR^^OR^''; -P^R^^; -P'^R^R^^R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkji; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N^R^R^ V-; -Ss -SO-; .SO2-; -S'^rV-; -PR^ 

-; -P^R^R^^A -; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 
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wherein R^^ and are independently selected from the group consisting of R 
^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

4. A compound ofclaim 3 wherein R^ is: 




R^^ IIA 

wherein R^^ is as defined in Claim 3. 

5. A compound of claim 3 wherein R^ is: 




wherein R^^ is as defined in Claim 3. 

6. A compound of claim 3 wherein: 
R^ is R^' and 

401 



wo 02/08211 W V PCT/USOl/23533 



is selected from fhe group consisting of hydrogen and alkyL 

7. A compoimd of claim 3 wherein: 

is selected from the group consisting of hydrogen and alkyl; and 
R^isR^ 

8, A compound ofclaim 3 wherein: 
R^ is R^' and 

R'* is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

whorein the R^ alkyl; cycloalkyl; arjd; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyi; polyether; -OR ; - 
NrI V^; -SR*3; -S(0)R^^; .S02R^^; -S03R^^; -NR^^qrH. .]SfRl3NR^4j^^5. . 

C02R^^; -OM; -S020M; -S02Nr1^R^'^; -C(0)NR^3r1'^; .C(0)0M; -COR^^; - 
NR^^C(0)R^^; -NR^^C{0)NR^^R^^ -NR^^COaR^^ -OC(0)R^^ -OC(0)NR^^R^^; - 

NR'^SOR^^ .NR^^SOjR'^ -NR^^SONR' -NR^SOiNR* -PR^^R^"^; .P(0)R 
13^14. .p+r13r14j^15^.. .p(or13)or14. .gV^R^ V; and -N-^rIV^rI V; 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 
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quaternary heterocyclyl; -OR^; -NR'R^; -SR^; -S(0)R'; -S02R ; -S03R';- C02R'; - 
CONR V; .N"*"R VrV; -P(0)rV; -Pr'^R^; -P"^r\*rV; and -P(0)(Or'^)OR 
^; and 

wherein the alkyU polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyethCT substituents of the R* radical optionally may have one or more carbons 

replaced by-O-; -Nr'^s -nVrV-; -S-; -SO-; -S02-; -S'^r'^A'-; -Pr'^-; -P(0)R^s - 

P'^r\^A"-; orphenylene; and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; aUcenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkji; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ * and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocycljd; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together witti the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quaternary heteroQ^clyl; aryialkji; heteroqrclylalkyl; quatemaiy 
heterocydylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonyialkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected fix>m the group consisting of oxo, carboxy, and quatemary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^'', R^"*, and R^^ alkyl; haloall^l; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aiyl; heterocycljd; quatemary heterocyclyl; aiylalkyl; heterocydylalkyl; 
quatemary heterocydylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonyialkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from flie group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocydylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^°; -N'^'R^R^^A"; -SR^^; .S(0)R^; -S02R^; -SOsR^^; 

"C02R^^; -CONR^R^^; -S02NR^R*°; -PO(OR^^)OR^'^; -P^R^^; -P"^R^R^ V^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocycljdalkyl; 
quatOTiary heterocydylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by-0-; -NR^s -N'^R^R^ -S-; -SO-; -SO2S -S'^rV-; - 

PR^-; -P^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

■t if in 

wherein R and R are independently selected from the group consisting of R 
^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation. 

9. A compound of claim 3 wherein: 

R^ is selected from the group consisting of hydrogen; 0x0; alkyl; cycloalkyl; 

ar>i; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R"^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; 0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocycljdalkyl; polyether; -OR^^; - 

NR^^^"^; -SR^^; -S(0)r1^; -S02R^^; -S03R^^; -NR^^OrI"^; -NR^^NR^'^^^; - 

C02R^^; -OM; -S020M; -S02NR^^r1'^; -C(0)NR^^R^^; .C(0)0M; -COR^^; - 
NR^^C(0)R^'^; -NR*^C(0)NR*^R^^; -NR^^COzR^^; -0C(0)R^^ -0C(0)NR^^R^'^; - 

NR^^SOR^"*; .NR'^SOaR*^ -NR^^SONR^^R^^; -NR'^S02NR*^R^^; -PR^^R^^ -P(0)R 

13r14. .p V3r14r15a-; .p(Or1 W^; -S^^R^^R^ V; and -N+R^ V^rISa"; 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R*^ radical optionally may be ftirthCT substituted with one 
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or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyi; alkenyl; alkynyl; aryl; heterocyclyl; aiylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; -S(0)R^; •S02R^; -S03R^;- C02R^; - 

CONr'^R^; -N^R Vr^As -P(0)R V; -PR V; -P Vr^R V; and -P(O)(0r'^)OR 

^and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, axylalkyl, heterocyclylalkyl, and 
polyeth^ substituents of the R^ radical optionally may have one or more carbons 

replaced by-0-; -NR^-; -N'^r'^rV-; -S-; -SO-; -S02-; -sVa'-; -PK^-; -P(0)r'^-; - 

+ 78 

P R R A"-; orphenylene; and 
7 R 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; allgd; cycloalkjd; alkaiyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkyl amino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynjd; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR%*^; or 

R^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 
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wherein R^^, R , and R are independently selected from the group " 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
het«rocyclylalkyl; alkylaiylalkyl; allq^lheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonyialkyl; and polyether; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^^ together with flie nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonyialkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N^^R^R^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^^; -S02NR%^^; -PO(OR^ ^R^^; -P^R^^; -P^R^^^R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
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quaternary heterocyclylallgd; alkylatylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^s -N'^R^R^ V-; -S-; -SO-; -SO2S -S^rV-; -PR^ 

-P^R^R^^A -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wharein R^^ and R^^ are independently selected from the group consisting of R 

0 

^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 
rMsR''. 

10. A compound of claim 3 wherein: 

R^^ is independently selected from the group consisting of -OR^'^, -NR^^R^^, - 
NR^^C(0)R^'^, -OC(0)NR^^R^^ and -NR^^S02R^^ and 

wherein R^^, R^^, and R^^ are independentiy selected from the group 
consisting of alkyl, polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quatemary heterocyclylalkyl, alkylhetCTocyclylalkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^^, R^"^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quatemary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^®, -N'^R^R^^^ V, - 

CONR%^®, and -PO(OR^^)OR^'^, and 
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wherein and R^^ are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
11 12 

wherein R and R are independently alkyl; and 

wherein A' is a pharmaceutically accepitable anion and M is a pharmaceutically 
acceptable cation. 

11. A compound of claim 3 wherein: 

R*^ is independently selected from the group consisting of -OR^^, -NR^^R^'^, - 

m^^C(0)R^'*, -0C(0)NR'^R'^ and -NR^^SOiR^^ and 

wherein R^'^, R^^, and R^^ are independently selected from the group 
consisting of polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

wherein R^^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^^, -N^R^^ ^R^^A", - 

CONR^R*®, and -PO(OR^^)OR^^, and 
9 10 

wherein R andR are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
11 12 

wherein R and R are independently alkyl; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 
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12. A compound of claim 10 wherein is: 

19 



HA 



wherein R'^ is as defined in Claim 10. 



13. A compound of claim 10 wherein R is: 




nB 



wherein R'^ is as defined in Claim 10. 



14. A compound of daim 10 wha«in R'' is selected from the group consisting 



of: 
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R= 1000 MW PEG 




^Nh^ O 



Me 



N II N CO2H 



CO2H and 




CI- \ A 



15. A compound of claim 3 wherein: 
jis 2; 

R'"^ and R'"^ are independently selected from hydrogen and alkyl; and 
R^^ and R"^ are independently selected from hydrogen and alkyl 
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1 6. A compound of claim 3 wherein: 

jis2; 

R'"^ and R^^ are hydrogen; and 

R^"^ and R^^ are independently selected jfrom alkyl. 

!?• A compound of claim 3 wherein: 
jis 2; 

R'"^ and R*® are hydrogen; and 

R^"^ and R^^ are independently selected from ethyl, propyl and butyl. 
18* A compound of claim 3 wherein j is 1 or 2. 

19. A compound ofclaim 3 wherein jis 2. 

20. A compound ofclaim 3 wherein R^^ and R*® are hydrogen. 

21 . A compound of claim 3 wherein R^ and R^® are independently selected from 
flie group consisting of hydrogen and Ci^alkyl. 

22. A compound ofclaim 3 wh^ein R^"^ and R^^ are independently selected from 
the group consisting Ci-6alkyl. 

23. A compound of claim 3 wherein R^ and R^^ are the same alkyl. 

24. A compound of claim 3 wherein R^ and R^^ are each n-butyl. 

25. A compound ofclaim 3 wh^ein one of R^"^ and R^^ is ethyl and the other of 
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R-^andR^^isn-butyL 

26. A compound of claim 3 wherein one or more R^ are independently selected 
fix)m methoxy and dimethylamino. 

27. A compound ofclaim 3 wherein 
jis 1 or 2; 

R^"^ and R^® are hydrogm; 
R^ and R^^ are n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

28. A compound of claim 3 wherein 
j is 1 or 2; 

R^"^ and R^^ are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^ and R^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

29. A compound of claim 1 corresponding to Formula lA: 




wherein: 

j is 0, 1 or 2; and 
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mis 0,1,2, 3 or 4; and 

R^"^ and R^® are independently selected from hydrogen and alkyl; and 

R^ and R^® are indepradently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

R^"^ and R^^ together with the carbon atom to which they are attached form a 
C3-7 cycloalkyl group; and 

R^ and R"^ are independently selected from ttie group consisting of hydrogen, 
0x0, acyl, thioacyl, and R^; and 

wherein R^ is selected from the group consisting of alkjd; cycloalkyl; alkenyl; 

alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; -S(0)R^; -S02R^; 
and -S03R^; 

wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; 
haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"*; -SR^^; • 

S(0)R^^; -S02R^^; -SOSR^^; -NR^^OR^"^; -NR^^NR^%^^; -C02R^^; -OM; -S02 

OM; -S02NR^^R^'^; -CCONR^^R^"^; -C(0)OM; -COR^^; -NR'^C(0)R^'^; - 
NR^^C(0)NR^'*R^^; -NR^^COiR^^ -0C(0)R'^ -0C(0)NR^^R^'^; -NR^^SOR'^ - 

NR^^S02R^'^; -ISfR^^SONR^'^R^^ -NR^^S02NR*'^R^^ -PR^^R^"^; -P(0)R^^R^'^; -P^R 
13r14r15a-; -P(Or13)or14; -S^^R^^^ V; and .N-^r13r14r15a-; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxj^ 0x0; 
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alkyl; cycloalkyl; alkenyl;- alkynyl; aryl; heterocyclyi; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclyl; -Or''; -hfR'^R^; -SR^; -S(0)r'^; -S02R^; -S03R^;- COlR^; - 
CONr'^R^; -N"*"R Vr^As .P(0)R V; -PR V; -P'^R Vr V; and .P(0)(Or'^)OR 
^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyi, heteroQ^lylalkyl, and 
polyether substituents of flie R^ radical optionally may have one or more carbons 

replaced by -O-; -NR^-; -N^^rVa's -Ss -SO-; -S02s -S"^rV-; -PR^-; -P(0)r'^-; - 

P"*'R^R^A"-; orphenylene; and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyi; heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arjdalkyl; 
heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^.; -NR^R^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 

cyclic ring; and 

wherein R^"^, R^^, and R^^ are independently selected from the group 
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consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl;.alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quatemaiy 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylanmiocarbonylalkyl; 
carboxyalkylaniinocarix)nylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polyq^clic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkjd; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylantiinocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^^; -N^R^l^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

.C02R^^; -CONR^l^^; -S02Nr9r^^; -P0(0R^ Vr^'^; -P^R*^; -pVr^^R^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherem the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocycl>dalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanomoniumalkyl; aminoalkyl; aminocarbonylalkyl; 
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alkylaxninocarbonylalkyl; carboxyalkylaminocarbonylalkyl; and polyether radicals 

optionally may have one or more carbons replaced by -0-; -NR^-; -N^R^R^ ^A*-; -S-; - 

SO-; -SO2S -S'^rVs -PR^s -P'^^R^^ .P(0)R'^s phenylene; carbohydrate 
residue; amino acid residue; peptide residue; or polypeptide residue; and 

wherein R and R^ are indq)endently selected from the group consisting of R • 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected from the group consisting of 
R^ hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy, -OR^^; -NR^-'r^^; -SR^^; -S(0)R^^; -S(0)2R 
-S03R^^; -S"^R^^R^ V; -NR^^OR^'^; -NR^^NR^^^^; -C02R^^; -OM; -S02 
OM; -S02NR^^R^^; .^fR^^C(0)R^^ -C(0)Nr1%1^; -C(0)OM; -COR^^; -OR^^; - 
S(0)Nr13r14. .nR^^rI^; -NR^^OrI'^; -N^R^^^^^R^ V; -PR^^R^^^; -P(0)r13j^ 
; amino add residue; peptide residue; polypeptide residue; and 

carbohydrate residue; 

wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy radicals 
optionally may be further -substituted with one or more radicals selected from the group 

consisting of halogen; -CN; 0x0; -OR^^; -NR%^^; -N'^R^R^^A'; -SR^^; -S(0)R^ 

; -S02R^; -S03R^^; -C02R^^; ^CONR^R^O; -S02NR^R^^; -P0(0R'^)0R'^; -P^R^^ 

; -P"*"R%^ ^R^^A"; -S'^R^R^ V; and carbohydrate residue; and 

wherein the R^ quaternary heterocyclyl radical optionally may be 
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substituted with one or more radicals selected fiom the ffovap consisting of halogen; - 
CN; -N02; oxo; aXky\; QrcloalkyI; polyalkyl; haloalkjd; hydioxyalkyl; alkenyl; alk5ai54; 

aryl; heterocyclj^; arylalkyl; heterocycljdalkyl; polyether, -OR^^; -NR^^R^"^; -SR^^; - 
S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^^; -NR^^j^^*^; -C02R^^; OM; -S02 
OM; -S02Nr1^r1'^; -C(0)NR^^R^'^; -C(0)0M; -COR^^; -P(0)R^^R^'^; -P^^R*^ - 
p+j^l3j^l4|^15^-. .p(or13)OR^'*; -S"^R^%^ V; -N"^r1 V; and 

carbohydrate residue; and 

wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -0-; -NR^^-; -N'''R^^R* V-; -S-; -SO-; -S02-; -S'^R^^A'-; -PR 

^^-; -P(0)R^^-; -PR^^R^^; -P"''R^^R^^A"-; phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyetho:; or polyalkyl; wherein 

said phenylene; amino acid residue; peptide residue; polypqptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
-; -N'^R^R^^A"-; -S-; -SO-; -S02-; -S^rV-; -PR^-; -P'^R^R^ V-; or -P(0)R'^-; and 

wherein R ° is selected from the group consisting of alfcyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein the R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 

more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; -OR^; - 

NR%10; -N^^R^R^^R^^^-. .gR^. -S(0)R^; .S02R^; -SOSR^; -C02R^; -CONR^R 

^^; -S020M; -S02NR^R^°; -PR^R*^; -PCOR^^PR^"*; -PO(OR^^)OR^'^; and - 
C(0)OM; or 
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a phannaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one ofR\R^andR^isR^and 

provided that the alkyl, cycloalkyl, aiyl, heterocyclyl, and -OR^ radicals are 
not substituted with -0(CH2)mNR'R''R"* wherein R', R" and R"' are independently 
selected from hydrogen and alkyl; and 

provided that at least one of the following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; and/or 

(b) the R^ moiety pomprises a quaternary ammonium group or a quaternary 
amine salt; and/or 

(c) the R^ moiety comprises at least two carboxy groups. 

30. A compound of Claim 29 wherein R^ is aryl substituted with one or more 
radicals independently selected from the group consisting of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

13 

heterocyclyl; quatemary heterocyclyl; aiylalkyl; heterocyclylalkyl; polyetho:; -OR ; - 

NR^^R^"^; -SrI^; -S(0)R^3; -S02R^^; -S03R*^; -NR^^OR^"^; -hfR^^R^"^*^; - 

C02R^^; -OM; -S020M; -S02NR^^R^'*; -C(0)NR^%^^; -C(0)OM; -COR^^; - 
NR^^C(0)R*^; .NR*^C(0)NR^^R^^; .NR^^C02R^^ -0C(0)R'^ -0C(0)NR^^R''*; - 

NR^^SOR'^ -NR'^SOaR*"^; -NR^^SONR'^^R^^; -NR^^S02NR^'^^^ -PR^^R^"^; .P(0)R 
.p-^r13r14r15^-. .p(or13)or14. .s-^r13r1 V; and .N-^r13r14r1 V; 

and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may be furfh«* substituted with one or 
more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 
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quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)r'^; "S02R^; -S03R^;- C02R^; - 
CONR V; -N"^R^R^R V; -P(0)R V; -PR V; -P'^r'^R^rV; and -PCOXOrVr 
^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may have one or more caibons replaced 

by -Os -Nr'^s -N'^r'^R^A's -S-; -SO-; -S02s -S Va"-; -Pr'^-; -P(0)r'^-; -?Vr^ 
A'-; or phenylene; and 

7 8 

wherein R and R are independently selected fix>m the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylaniino; and acyl; and 
11 12 

wherein R^ * and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^®; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^^^; or 

R^ and R*^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^'^, R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; qycloalkyl; polyaDcyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalk>^l; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocycljd; 
quaternary heterocyclyl; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^^^; -N"^r9r%^A-; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^rI^; .S02NR^R^^; -P0(0R^^)0R^'^; -P^R^^; -P'^R^R^^R^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by -O-; -NR^-; -N"^R^R^ V-; -S-; -SO-; -SO2-; -S^rV-; - 

PR^-; -P'^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein ^ and R^ ^ are independentiy selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 



SLA compound of claim 30 wherein R^ is: 



0 



n 



wherein 

kisO, 1,2, 3 or 4; and 

one or more R'' are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; hetero(yclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; .S(0)R*^; -S02R^^; -S03R 

-NR^^OR^"^; -NR^^NR^'hl^^; -C02R^^; -OM; -S020M; -S02NR^^R^'^; - 

C(0)NR^^R^'^; -C(0)OM; -COR^^; -NR'^C(0)R"'; -NR"C(0)NR"*R'^; - 
NR^COzR'*; -0C(0)R'^; -0C(0)NR'^R"; -NR^SOR"; -NR^SOaR*^; - 



424 



wo 02/08211 V IP PCT/USOl/23533 



NR^^SONR^^R^^; -NR^^S02NR'^R^^; -PR^^R^^^; -P(0)R^^r1'^; -P'^R^^R^'^R^ V; - 
P(OR^3)OR^'^; -S'^R^^l V; and -N*^r13r14r15^.. 

whearein the R*^ alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consistmg of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -OR^; -Nr'^R^; -SR^; -S(0)r'; -S02R^; -S03R^;- C02R^; -CONrV 

; -N Vr Vas -P(0)R V; -PR V; -P'^R Wa"; and -P(0)(OR ^R^; and 

wherein the R^^ alkyl, polyalkyi, haloalkyl, "hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 

polyether radicals optionally may have one or more carbons replaced by -0-; -NR^-; -N 

■^rVa's -Ss -so-; .S02-; -sVa-; -PR^s -P(0)R^-; .P"*"rVa s orphenylene; 
and 

wherein R and are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalk3d; alk«i>d; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkji; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; - 
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S(0)R^; -S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached foim a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyi; and polyether, or 

wherein R^^and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quatemary 
salts; or 

wherein R^^ and R^^ together with flie nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^'', R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyi; 
carboxyalkylaminocarbonylalkyi; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^®; .N^R^R%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^O. .s02NR^R^°; -PO(OR^^)OR^''; -P^R^^; -pVr^^R^^As 
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-S^R^R^^A-; and carbohydrate residue; and 



wherein the R^^, R^^ and R^-^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; qiiatemary heterocyclyl; aiylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyi; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by-0-; -NR^s -N'^R^R^ -S-; -SO-; -SO2-; -S"^rVs -PR^ 

-; -P"*"R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

32. A compound of claim 3 1 wherein R^ is: 




19 



IIA 



R 



wherein R is as defined in Claim 31. 



33. A compoimd of claim 31 wherein R^ is: 
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wherein R is as defined in Claim 31. 

34. A compound of claim 3 1 wherein: 
is R^' and 

R^ is selected from the groxtp consisting of hydrogen and alkyl. 



35. A compoimd of claim 3 1 wherein: 

R^ is selected from the group consisting of hydrogen and alkyl; and 
R^isR^ 



36. A compoimd of claim 31 wherdn: 
R^ is R^' and 

R"* is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether; -OR^^; - 

NR^^R^"^; -SR^^; -S(0)R^^; -S02R^^; -S03R^^: -NR^^OR^"^; -NR^^j^^^bll^; - 
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C02R^'*; -OM; .S020M; -S02NR^^R*^; -C(0)NR^^R^^; -C(0)OM; -COR'^; - 
NR'^C(0)R"*; -NR^CCONR'^R'^ -NR^COaR'^; -0C(0)R'^ -0C(0)NR''R^'*; - 

NR"S0R'*; -NR^SOjR"; -NR"S0NR'*R'^ -NR^SOzNR'^'*; -PR^^R^"*; -P(0)R 
13r14. .p+r13r14r15a-. .p(or13)oR^^ -S+R^^^I V; and -N+rI^rI^rIS^-. 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aiyl, heterocyclyl, quaternary heterocyclyl, arjdalkyl, heterocyclylalkyl, and 
polyether substituents of the radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quatemaiy heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; -S02R^; -S03R^;- C02R^; - 

CONr'^R^; -N Vr^R^As -P(0)R V; -?rV; -P"^r\^rV; and -P(0)(Or'^)OR 

^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocycljdalkyl, and 
polyether substituents of the R'* radical optionally may have one or more carbons 

replaced by -Os -NR^s -N Vr Vs -S-; -SOs -802-; -S Va"-; -PR^s -P(0)R^s - 
+ 78 

P R R A*-; or phenylene; and 

7 8 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanmioniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
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wherein ^ and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^®; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR%^^; or 

R^ ^ and R^^ togeflier with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclji; aiylalkyl; heterocyclylalkjd; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkjdheterocyclylalkyl; alkylanmioniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R'"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quatemary 
salts; or 

wherein R^^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkjd; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumaUcyl; ancdnoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quatOTiary hetCTCxyclyl; quaternary heterocyclylalkyl; carboxy; 

carboxyalkyi; guanidinyl; -OR^^; -NR^R^^; -N^^R^^^R^A'; -SR^^; -S(0)R^; -S02 

R^; -S03R^^; -C02R^^; -CONR^^O, .s02NR^R^^; -PO(OR^^OR^^; -P^R^^; -P^ 

R^R^^R^ ^ A-; -S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyi; aryl; hetarocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkji; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aniinoalk}d; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N"^R^R^^A"-; -S-; -SO-; -SO2S -S'^rV-; -PR^ 

-P^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^ are independently selected jfrom the group consisting of R 
^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation. 

37. A compound of claim 31 wherein: 

R^ is selected jfrom the group consisting of hydrogen; 0x0; alkyl; cycloalkyl; 
aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherem the R alkyl; cycloalkyl; aiyl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogen; -CN; 
-N02; 0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyi; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; - 
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NrI^^"*; -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OrI"^; -NR^^NR^"^^^; - 

C02R^^; -OM; -SO2OM; -S02NR^^R^'^; -CCONR^^R^"^; -C(0)OM; -COR^^; - 
NR"C(0)R"*; -NR"C(0)NR'*R'^ -NR^CC^R'''; -0C(0)R"; -OC(0)NR"r''*; - 

NR'^SOR'"; -NR^SOzR'''; -NR'^SONR'^R'^; -NR^SOzNR'^'R'^ -PR^^R^"^; -P(0)R 
13r14. .p+r13r14r15^-. .p(or13)Or14; .S+R^^rI V; and -N+r13r14r15a-; 
and 

whi^rein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R*' radical optionally may be further substituted with one 
or more radicals selected from the groiq> consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; axyl; heterocycljd; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -OR^; -NR^^; -Sr'^; -S(0)R^; •S02R^; -S03R^;- C02R^; - 

CONr'^R^; .N"^r\^R^A.; -P(0)rV; -Pr\^; -P^r\^rV; and .P(0)(Or'^)OR 

^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -O- -Nr'^-; -N'^R^R V-; -S-; -SO-; -S02s -S"*"rV-; -Pr'^s -P(0)r'^s - 

+ 78 

P R R A*-; or phenylene; and 
7 R 

wherein R' and R*^ are independratly selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
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carboalkoxyalkyl; carboxyaryl; carboxjdieterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyi; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^'', R^"*, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary hetorocyclyl; arylalkyl; heterocyclyialkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^'', R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be 
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substituted with one or more radicals selected from the group consisting of halogen; - 
CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; quaternary heterocyclylalkjd; caiboxy; 

caiboxyalkyl; guanidinyl; -OR*^; -NR^R^®; -nVr^^^A-; -SR^^; -S(0)R^; -802 
R^; -S03R^^; -C02R^^; -CONR^R^^; -SOlNR^R^^; -PO(OR^^)OR^'^; ^P^R^^; -P"^ 
R^R^^R^ ^ -S"^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R*^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyi; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanmioniumalkyl; aminoalkyl; aminocarbonylalkyl; alkyiaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by «0s -NR^s -N*^R^R^ V-; -S-; -SO-; -SO2-; -S'^rV-; -PR^ 

-; -P"^R^R^®A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

Q 

and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 
R'*isR^ 

38- A compound of claim 31 wherein: 

R'^ is independentiy selected from the group consisting of -OR^^, -NR^^R^^, - 
NR^^C(0)R^^ -OC(0)NR*^R^^ and -NR^^S02R^^ and 

wherein R^^, R^^, and R^^ are independentiy selected from the group 
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consisting of alkyl, polyether, aryl, quaternary heterocyole, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, alkylheterocyclyialkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^"', R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NrV®, -N'*"R^R^ ^R^ V, - 

CONR%^^, and -PO(OR^^OR^'^, and 
9 10 

wherein R ^d R are independently selected from the group consisting of 

hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 

carboxyalkylheterocycle; and 
11 1 o 

wherein R and R^ are independenfly alkyl; and 

wherein A* is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

39. A compound of claim 3 1 wherein: 

R'^ is independently selected from the group consisting of -OR^^, -NR^'^R^'*, - 
NR^^C(0)R^^ .OC(0)NR'^R'^ and -NR^^gQ^R^^ 

wherein R^^, R^"*, and R^^ are independently selected from the groiq) 
consisting of polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclyialkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N"*"R^R^^A- 

, and 

wherein R^^, R^"*, and R^^ are optionally substituted with one or more groups 
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selected from the group consisting of hydroxy, caitoxy, alkyl, quaternary 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^^, -N^R^R^ ^R^V, - 

CONR^R^° and -PO(OR^^)OR^'^, and 

wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
caiboxyalkylheterocycle; and 
11 12 

wh^em R and R are independently alkyl; and 

wherein A' is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 



40. A compound of claim 38 wherein R^ is: 

19 



IIA 



wherein r'^ is as defined in Claim 38. 



41 . A compoimd of claim 38 wherein R^ is: 
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wherein R'' is as defined in Claim 38. 



42. A compound of claim 38 wherein R'^ is selected from the group consisting 



of: 





-CO2H 



r 



'+NEt3 9 



-0-S-Me 

n 

O 
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43. A compound of claim 38 wherdn: 
jis 2; 

R*"^ and R'^ are independently selected from hydrogen and alkyl; and 
R^^ and R^^ are independently selected from hydroga and alkyl. 

44. A compound of claim 38 wherein: 
j is 2; 

r''^ and R^^ are hydrogen; and 

R^^ and R^^ are independently selected from alkjd. 

45. A compound of claim 38 wherein: 

jis 2; 

R^^ and R*^ are hydrogen; and 

R^^ and R"^ are independently selected from ethyl, propyl and butyl. 

46. A compound of claim 38 wherein: 
jis 2; 

R^^ and R^^ are hydrogen; 

R^^ and R^® are independently selected from ethyl, propyl and butyl; 
R^ is R^; and 

R"* is selected from hydrogen and aUcyL 

47. A compound ofclaim 38 wherein: 
jis 2; 

R^"^ and R^'* are hydrogen; . 

R^"^ and R^® are independently selected from ethyl, propyl and butyl; 
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R is selected from from hydrogen and alkyl; and 



48. A compound of claim 38 wherein j is 1 or 2. 

49. A compound of claim 38 wherein j is 2. 

50. A compound of claim 38 wherein R^"^ and R^^ are hydrogm. 

5 1 . A compound of claim 38 wherein R^"^ and R^ are independently selected 
from the group consisting of hydrogen and Ci-^alkyl. 

52. A compound of claim 38 wherein R^"^ and R^ are independmtly selected 
from the group consisting Ci-6 alkyl. 

53. A compound of claim 38 wherein R^^ and R^^ are the same alkyl. 

54. A compound of claim 38 wherein R^"^ and R^^ are each n-butyl. 

55. A compound of claim 38 wherem one of R^ and R^^ is ethyl and the other of 
R^^ and R^^ is n-butyl. 

56. A compound of claim 38 wherein one or more R^ are independently selected 
from methoxy and dimethylanuno. 

57. A compoimd of claim 38 wherein 



j is 1 or 2; 
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R*'^ and R^** are hydrogea; 
R^^ and R^® are n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

58. A compound ofclaim 38 wherein 
jis 1 or 2; 

R*'^ and R^® are hydrogen; 

one of R^ and R^^ is ethyl and flie other of R^"^ and R^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

59. A compound of claim 42 wherein: 
jis 2; 

R^"^ and R'^ are independently selected from hydrogen and alkyl; and 
R""^ and R^^ are independently selected from hydrogen and alkyl 

60. A compound of clahn 42 wherein: 

j is 2; 

R'"^ and R*^ are hydrogen; and 

R'^'^ and R^^ are independently selected from alkyl. 

61 . A compound of claim 42 wherein: 
jis 2; 

R'"^ and R'® are hydrogen; and 

R^"^ and R^^ are independently selected from ethyl, propyl and butyl. 

62. A compound of claim 42 wherein: 
j is 2; 
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R*^ and R'^ are hydrogen; 

R^"^ and R^^ are independently selected from ethyl, propyl and butyl; 
R^ is R^ and 

R"* is selected from hydrogen and alkyl. 

63. A compound of claim 42 wherein: 
j is 2; 

R^"^ and R^^ are hydrogen; 

R^"^ and R^^ are independently selected from ethyl, propyl and butyl; 

R^ is selected from from hydrogen and alkyl; and 

rSsR^ 

64. A compound of claim 42 wherein j is 1 or 2. 

65. AcompoundofcIaim42whereinjis2. 

66. A compound of claim 42 wherein R*^ and R^^ are hydrogen. 

67. A compound of claim 42 wherein R^"^ and R^^ are independently selected 
from the group consisting of hydrogen and Ci^alkyl. 

68. A compound of claim 42 whercm R^ and R^^ are independently selected 
from the group consisting Ci.^idiSkyl. 

69. A compound of claim 42 wherein R^ and R^^ are the same alkyl. 

70. A compound of claim 42 wherein R^"^ and R^^ are each n-butyl. 
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7L A compound of claim 42 wherein one of R and R^® is ethyl and the other of 
R^andR^^isn-butyl. 

72. A compound of claim 42 wherein one or more are independently selected 
from methoxy and dimethylamino. 

73. A compound ofclaim 42 wherein 
jis 1 or 2; 

R^^ and R^^ are hydrogen; 
R^ and R^^ are n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

74. A compound of claim 42 wherein 
j is 1 or 2; 

R^"^ and R*^ are hydrogen; 

one of R^ and R-^ is ethyl and flie other of R^ and R^^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

75. A compound of claim 1 corresponding to Formula IB: 
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wherein: 

j is 0, 1 or 2; and 

mis 0, 1,2, 3 or 4; and 

R^"^ and R^^ are independently selected from hydrogen and alkyl; and 

R^"^ and R"^ are independently selected from hydrogen, allcyU aUcenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl, and aralkyl; or 

R^ and R^® together with the carbon atom to which they are attadied form a 
C3-7 cycloalkyl group; and 

R^ and R^ are indepmdently selected from the group consisting of hydrogen, 
0x0, acyl, thioacyl and R^; and 

wherein R^ is selected from the group consisting of alkyl; cycloalkyl; alkenyl; 

alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; -OR^; -SR^; -S(0)R^; -S02R^; 
and -S03R^; 

wherein the R^ alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; and 
quaternary heterocyclyl radical is substituted with one or more radicals independently 
selected from the group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; 
haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^R^"*; -SR^^; - 

S(0)R^3; -S02R^^; -SOSR^^; -NR^^OR^"^; -NR^^R^"^*^; -C02R^^; -OM; -S02 

OM; -S02NR^3r^'^; -CCONrI^R*"^; -C(0)0M; -COR^^; -NR^^C(0)R^^; - 
NR^^C(0)NR^^R'^ -NR'^COiR^^ -0C(0)R^^; -0C(0)NR*^R'^ -NR^^SOR^"^; - 

NR^^SOaR'"^; -NR^^SONR^^R^^; -NR^^SOiNR" -PR^^R^"^; -P(0)R^^R^'^; -P'^R 

I^rI^rI V; -P(Or13)Or1^ .S^r13j^^ V; and •^-'r^^R^^^^A'; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, 
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and polyether substituents of the radical optionally may be further substituted with 
one or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quaternary heterocyclyl; -Or'^; -NrV; -Sr'^; -S(0)r'^; .S02R''; -S03R^;- C02R^; - 

CONR^R^; -N'^R Was -PCOr'^R^; «PR V; -P Vr^R V; and -P(0)(Or'^)OR 

^;and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocycljd, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may have one or more carbons 

replaced by -O; -NR^s -N Vr V-; -S-; -SO; -S02s -S Va"-; -PR^s -P(0)R^s • 
+ 78 

P R R A'-; orphenylene; and 

wherein R and R are independentiy selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, Rl^,andRW are mdependently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
caiboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R and R^^ are independentiy selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkaiyl; alkynyl; aryl; heterocyclyl; arylalkjd; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
11 12 

R and R together with the carbon atom to which they are attached form a 
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cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from tiie group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quatemaiy heterocyclyl; aiylalkyl; heterocyclylalkyl; quatemaiy 
heterocyclylalkyl; alkylarjdalkyl; alkylheterocyclylalkyi; alkylammoniumalkyl; 
aminoalkyl; anainocarbonj^alkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together wifli the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R*^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocycljd; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkjd; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylallgd; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N^R^R^^^"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^rIO. .s02NR^R^^; -P0(0R^ Vr^'^; -P^R^^; -pVr^^R^Us 

-S"^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
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alkynjd; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; hetero<yclylalkjd; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanunoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O; -NR^-; -N'^R^R^^A s -SO-; -SO2-; -S'^'R^A"-; -PR^ 

-; -P"^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R^^ are independently selected from the group consisting of R 

Q 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

one or more R^ radicals are independently selected from the group consisting of 
R^ hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; arjd; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S(0)2R 
13; -S03R13; -S'^R^^rI V; -NR^^qj^M. .nr13nr14j^15. .c02R13; -OM; -S02 
OM; -S02Nr13r14; .NR*^C(0)R^^ -C(0)Nr13r1'^; -C(0)OM; -COR^^; -OR^^; - 
S(0)Nr13r14. .nr13r18. .nrI^qrI^; .N-^r13r14r15a-. .pr13r14j .p(0)r13r 

-P'^'R^^R^^R^^A"; amino acid residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 

wherein the R^ alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalk>i; polyefter; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from tiie group 

consisting of halogen; -CN; 0x0; -OR^^; -NR^R^^; -N^^R^R^^R^A'; -SR^^; -S(0)R^ 
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; -S02R^; -S03R^^; -C02R^^; -CONR^R^^; -S02NR^r1^; -P0(0R*^)0R^^; -P^R^^ 

; -P'*"R%* ^R^^A"; -S"^R^R^^A'; and caxbohydrate residue; and 

wherein the R^ quatanary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; aiylalkyl; heterocyclylalkyl; polyether, -OR^^; -NR^^R^"^; -SR^^; - 
S(0)R*^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^^^; -C02R^^; OM; -S02 
OM; .S02Nr13r^'^; .C(0)Nr1%^'*; -C(0)0M; -COR^^; -P(0)R^^R^'*; -P^^R^"*; - 
p+j^l3j^l4p^l5^-. .p(0R^3)0R^^ -S^R^%^ V; -N^R^ V W; and 
carbohydrate residue; and 

wherein the R^ radicals comprising carbon optionally may have one or more 

carbons replaced by -O-; -NR^^-; -N"^R^^R^ V-; -S-; -SO-; -802-; -S'^'R^^A'-; -PR 

13.. .p(0)r1^-; -PR^^R^"^; -P"^R^^R^ V-; phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether, or polyalkyl; wherein 

said phenylene; amino add residue; peptide residue; pol>peptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 
-; -N"^R^R^ V-; -S-; -SO-; -S02-; -S^rV-; -PR^r; -P^R^R^ V-; or -P(0)R^-; and 

wherein R ^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycaibonyl; and heterocyclylalkoxycarbonyl; and 

wherein the R'* alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; aiylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 
more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; - 
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OR^; -NR^R^^; -nVr^^R^ V; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; - 

CONR^R^^; -S020M; -SOiNR^R^^; -PR^R^^; -PCOR^^PR^"^; -PO(OR^^)OR^'^; 
and -C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

provided that at least one of R^ R"* and R^ is R^; and 

provided that the R^ alkyl, cycloalkyl, aryl, and heterocyclyl, and -OR^ radicals 
are not substituted with -0(CH2)i-4NR'R''R"* wherein R% R" and R"' are 
independently selected from hydrogen and alkyi; and 

provided that at least one of tiie following conditions is satisfied: 

(a) the R^ moiety possesses an overall positive charge; 

(b) the R^ moiety comprises a quaternary ammonium group or a quaternary 
amine salt; and 

(c) the R^ moiety comprises at least two carboxy groups. 

76. A compound of Claim 75 wherein R^ is aryl substituted with one or more 
radicals independently selected from the gcoxsp consisting of halogen; -CN; -N02; oxo; 
alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; - 

NR^^^"^; -SR^3; -S(0)R^^; -S02R^^; -S03R*^; -NR^^OR^^; -NR^^NR^^^rI^; - 

C02R^^; -OM; -S020M; -S02NR^3r^'*; -C(0)NR^3r1'^; -C(0)OM; -COR^^; - 
NR^^C(0)R^^; .NR^^C(0)NR"^R^^; -NR^^COiR^^; -OC(0)R^^ -OC(0)NR^^R^^; - 

NR^^SOR^^; -NR^^SOzR'^ -NR^^SONR^^^^ -NR'^SOiNR^'^R*^ -PR^^R^^; -P(0)R 
.P-*-r13r14r15a. -P(Or13)Or14; .s^R^^rI V; and •l^^R^^R^'^R^^A'; 

and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
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alkenyl, alkynyl, aryl, heterocyclyl, quaternary heterocycljd, arylalkyl, 
heterocyclylalkyl, and polyether substituents of the aryl optionally may be further 
substituted with one or more radicals selected from the group consisting of -CN; 
halogen; hydroxy; oxo; alkyl; cycloalkyl; alk^yl; alkynyl; aryl; heterocyclyl; aiylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -Nr\^; -Sr'; -S(0)R^; -S02R^; - 

S03R^;- C02R^; -CONr\^; Vr% V; -P(0)r\^; -PrV; -P V; 

and .P(0)(OR^)OR^; and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^ aryl optionally may have one or more carbons replaced 

by -0-; -NR^s -N Vr V-; -S-; -SO-; -S02s -S Va's -PR^-; -P(0)r'^s -P^r'^R^ 
A*-; orphenylene; 

7 f? 

wherein R and R are independently selected from the group consisting of 
hydrogen; and alkyl; 

wherein R^,r1^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkjd; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R^ and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenjd; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^®; or 
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^ and R together with flie caibon atom to which they are attached form a 
cyclic ring; and 

wherein R^"', R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; ai}dalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the ffoup consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherdn the R^^, R^^, and R^^ alkyl; haloalkji; cycloalkyl; polyalkyl; alkenyl; 
alkynjd; aiyl; het^-ocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; caiboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^®; -N^^R^^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R*^; -CONR%^^; -S02NR^R^^; -POCOR^ Vr^^; -P^R^^; -pVr^^R^^A-; 

-S"*"R^R^®A-; and carbohydrate residue; and 
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wherein the R^^, , and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; qiiatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammonivimalkyl; aminoalkyl; aminocarbon}dalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaniinocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^s -N"^R^R^ V-; -S-; -SOs -SO2S -S"*"R V-; -PR^ 

-P"^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R and R are independ^tly selected from the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 

77. A compound of claim 76 wherein R^ is: 



wherein 

kis 0, 1,2, 3 or 4; and 

one or more R^^ are independently selected from die group consisting of 
halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 
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heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; -S(0)R^'^; -S02R'^; -SO3R 

-NR^^OR^"^; -NR^^NR^^^^; -C02R^^; -OM; -SO2OM; -S02NR^^R^'^; - 

C(0)NR^^R^'^; -C(0)OM; -COR^^; -NR^^CCOR'"^; -NR^^C(0)NR^^R^^; - 
NR^^COiR^"^; -0C(0)R^^ -0C(0)NR^^R^^; -NR^^SOR^^; -NR^^SOzR^"^; - 

NR^^SONR'^R^^ -NR'^SOzNR^^*^; -PR^^^"^; .P(0)R^%^'^; -P^R^^R^%^ V; - 

PCOR^^PR^"^; -S"^R^^R^ V; and -N'^R^^^'hll V; and 

wherein the R^^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, axyl, hetoocyclyl, quatemaiy heterocyclyl, aryialkyl, heterocyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; 0x0; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; aryialkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; -S(0)r''; -SOlR^; -S03R^;- C02R^; -CONr\^ 

; -N"^R Was -P(0)r\^; -PR V; -P Vr^rV; and -P(0)(OR^)OR^; and 

wherein the R*' alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkaiyl, 

alkynyl, aryl, heterocyclyl, quatemaiy heterocyclyl, aryialkyl, heterocyclylalkyl, and 

7 

polyether radicals optionally may have one or more carbons replaced by -0-; -NR -; -N 

■^rVa s -Ss -so-; -S02s -sVa's -Pr'^s -P(0)r''^-; -pVrV-; or phenylene; 
and 

7 R 

wherein R and R*^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

g in 

wherein R^, R^ , and Rw are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; aryialkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
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carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and-CONR^R^^; or 

R^ ^ and R^ ^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkjd; alkjdammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^*^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonjdalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
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oxo; alkyl; haloalkyl; hydroxyalkjd; sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
qiiatemary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; .nVrI^R^A'; -SR^^^; .S(0)R^; .S02R^; -S03R^^; 

.C02R^^; -CONR^R?^; -SO2NR%^0; -PO(OR^^OR^^; -P^R^°; -pVr^^R^^As 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyi; aryl; heterocyclyl; quaternary heterocycl)^; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkylammoniuinalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have ojie or 

more carbons replaced by -0-; -NR^s -N^R^R^ V-; -S-; -SO; .SO2-; -S"^R V-; -PR^ 

-P^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^ ^ and R^ ^ are independently selected fix)m the group consisting of R 

^ and M; and 

wherein A is a pharmaceutically acceptable anion and M is a phannaceutically 
acceptable cation. 

78. A compound of claim 77 wherein R^ is: 
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111 



19 



HA 



wherein R'^ is as defined in Claim 77* 



79, A conoipound of claim 77 wherein is: 




IIB 



wherein R^^ is as defined in Claim 77. 

80. A compound of claim 77 wherein: 
R^ is R^' and 

R"* is selected from the group consisting of hydrogen and alkyl. 



8 1 . A compound of claim 77 wherein: 

R^ is selected firom the group consisting of hydrogen and alkyl; and 
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82. A compound of claim 77 wherein: 
is R^' and 

R"^ is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aiyl; heterocyclyl; acyl, thioacyl, and -OR^; 

wherein the R^ alkyl; cycloalkyl; aiyl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting.of halogen; -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; aiylalkyl; heterocyclylalkjl; polyether; -OR^^; - 

NR^^^"^; -SR^^; -S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^^; -NR^^NR^'^R^^; - 

C02R^^; -OM; -S020M; -S02NR*^R^'^; -C(0)NR*2r^'^; -C(0)0M; -COR*^; - 
lSfR^^C(0)R'^; -NR^^C(0)NR^^^^ -NR^^COzR^^ -0C(0)R^^ -0C(0)NR*^R^^ - 

NR^^SOR'^ -NR^^SOaR^"^; -NR^^SONR^^R^^ -NR^^SOzNR^^R^^ -PR^^R^"^; -P(0)R 
13r14; V^rI W; .P(Or13)Or14; V3^14^.. .n-^rISrHrIS^. 
and 

. wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may be further substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; 

quatemary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)r''; -S02R^; -S03R^;- C02R^; - 

CONR V; -N^R Vr^As -P(0)R V; -PR V; -P"^R Vr V; and .P(O)(0r'')0R 

^; and 

wherem the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatemary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R"* radical optionally may have one or more carbons 

458 



wo 02/08211 




PCTAJSOl/23533 



replaced by -0-; -NR^s -N Vr -Ss -SO-; -S02s -S Va"s -Pr'^s -P(0)r'^s - 
pVr^A"-; orphenylene; and 

wherein R^ and R^ are independently selected fix)m the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are indq)mdently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocycljd; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^^^; or 

R^ ^ and R^^ together with the carbon atom to which th^r are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkjd; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quatonary 
het«*ocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
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or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammotdumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaniinocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalk>i; sulfoalkyl; alkenyl; alkynyl; aiyl; heterocyclyl; 
quatemary heterocyclyl; quaternary heterocyclylalkyl; carboxj^ carboxyalkyl; 

guanidinyl; -OR^^; -NR%^0; -N"^R^r1%^A"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

.co2R^^; -conr^rI^; -so2NR%^^; -po(or^ Vr^^; -P^R^^; -P"^R^R^°R^^As 

-S'^R^R^^A-; and carbohydrate residue; and 

wherein the R^'', R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N^R^R^ V-; -S-; -SO-; -SO2-; -S"^R^A'-; -PR^ 

-; -P^R^R^^A*-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^" and R^ are independently selected from flie group consisting of R 
^ and M; and 
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wherein A is a phannaceutically acceptable cation and M is a phannaceutically 
acceptable cation. 

83. A compound of claim 77 wherein: 

is selected from the group consisting of hydrogen; oxo; alkyl; cycloalkyl; 

aryl; heterocyclyl; acyl, thioacyl, and -OR^; 

'J 

wherein the R*^ alkyl; cycloalkyl; aryl; heterocyclyl radical is substituted with 
one or more radicals independently selected from the group consisting of halogei^ -CN; 
-N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkjd; cycloalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; polyether; -OR^^; - 

NR^^rI"^; -Sr13. .s(0)r13. .s02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^^; - 

C02R^^; -OM; .S020M; .S02NR^3r1^; -C(0)NR^%^'^; -C(0)0M; -COR^^; - 
NR^^C(0)R^^ -NR^^C(0)NR^^R*^ -NR'^C02R^^; -0C(0)R^^ -0C(0)NR^^R^^; - 

NR^^SOR^^; -NR^^SOsR*^ -NR^^SONR^^R^^ -NR^^SOaNR^^R^^; -PR^^^"^; .P(0)R 
13r14. .p-^r13r14r15^.. .p(or13)or14; .gV^R^ V; and -N+r13r14r15a. 
and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, ar>4alkyl, heterocyclylalkyl, and 
polyether substituents of the R^ radical optionally may be ftirther substituted with one 
or more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; 
alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyi; heterocyclylalkyl; 

quaternary heterocyclyl; -OR^; -NR^R^; -SR^; -S(0)R^; -S02R^; -SOBR^;- C02R^; - 
CONR V; -N Vr^^As .P(0)R V; -PR V; -P Vr Va"; and .P(OXOr'7)OR 
^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, 
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alkenjd, alkyayl, aryl, het^oyclyl, quatemaiyheterocycljd, aiylalkyl, 
heterocyclylalkyl, and polyefliw substituents of the radical optionally may have one 

or more carbons replaced by -0-; -NR^-; -nVr^A"-; -S-; -SO-; -S02-; -S''"R^A"-; - 

Pr'^S -P(0)r'^-; -fWa'-; orphenylene; and 
7 R 

wherein R and are independently selected from the group consisting of 
hydrogen; and alkyl; and 

. wherein R^, Rl®,andRW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylainmoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; anmio; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 12 

wherein R^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^®; or 

n 12 

R and R^ ^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from tfie group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R*^ and R^"* together with the nitrogen atom to which they are 
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attached form a mono- or polycydic heterocyclyl tiiat is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quatemaiy 
salts; or 

wherein R^"* and ^ together with the nitrog^ atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ eSkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; aryialkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammonimnalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals select^ from the group consisting' of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryi; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkji; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R*^; -N"^R^R^^R^A^ -SR^^; .S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^R^®; -S02NrV®; -P0(0R^^0R^'^; -P^*®; -P"^R^R^°R^ ^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocycl>i; aryialkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetha: radicals optionally may have one or 

more carbons replaced by -0-; -NR^s -N^^R^R^ V-; -S-; -SO-; -SO2-; -S"^rVs -PR^ 

-; -P'^R^R^^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 



463 



wo 02/08211 M M PCTAJSOl/23533 



wherein R and ' are independently selected from the group consisting of R 
and M; and 

wherein A is a phannaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 
rMsR^ 

84. A compound of claim 77 wherein: 

R^^ is independently selected from the group consisting of -OR^*^, -NR^^R^^, - 
NR^^C(0)R^^ -OC(0)NR^^R^^ and -NR^3sq2r14 

wherein R^ ^, R^"^, and R^ ^ are independently selected from the group 
consisting of alkyl, polyether, aryl, quaternary heterocycle, aryialkyl, heterocyclylalkyl, 
quaternary heterocyclylallqd, alkylheterocyclylalkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^^A- 

, and 

wherein R^^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^ -S(0)R^, -S(0)2R^, -S(0)3R^, -NR%^^, -nVr^R^ V, - 

CONR^R^®, and .PO(OR* ^R^^. and 

9 10 

wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

11 19 

wherein R* ^ and R^ are independenfly alkyl; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 
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85. A compound of claim 77 wherein: 

R*^ is independently selected from the group consisting of -OR^^, -NR^^R^^, - 
NR^^C(0)R^^ .OC(Q)NR'^R'^ and -NR^^SOiR^"*, and 

wherein R^^, R*"*, and R^^ are independently selected from the group 
consisting of polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, and alkylheterocyclylalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N"^R^R^®A- 

,and 

wherein R^*^, R^"*, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quatemaiy 

heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR%^^, -nVr^^R^ V, - 

CONR^R^^, and -PO(OR^^)OR^'', and 
9 10 

wherein R^ and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 

wherein R and R^"^ are indep^dently alkyl; and 

wherein A" is a phaimaceutically acceptable anion and M is a pharmaceutically 
accqptable cation. 

86. A compound of claim 84 wherein R^ is: 
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f1 



J9 



HA 



wherdn R^^ is as deiBned in Claim 84. 



87. A compound of claim 84 wherein is: 




IIB 



wherein R" is as defined in Claim 84. 



88. A compound of claim 84 wherein R^^ is selected fix>m the group consisting 



of: 
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89. A compound of claim 84 wherein: 
jis 2; 

R^'^ and R^^ are independently selected from hydrogen and alkyl; and 
R^"^ and R^^ are independently selected from hydrogen and alkyl. 

90. A compound of claim 84 wherein: 
jis 2; 

R^"^ and R^^ are hydrogen; and 

R^^ and R^^ are independently selected from alkyl. 

91. A compound of claim 84 wherem: 
jis 2; 

R^^ and R^® are hydrogen; and 

469 



wo 02/08211 




PCT/USOl/23533 



and R^^ are indq)endeiitly selected from eth>d, propyl and butyl. 

92. A compoimd of claim 84 wherein: 
jis 2; 

R^^ and R'^ are hydrog^i; 

R^ and R^® are independoitly selected from ethyl, propyl and butyl; 
R^ is R^; and 

R"* is selected from hydrogen and alkyl. 

93. A compound of claim 84 wherein: 

j is 2; 

R^"*" and R^^ are hydrogen; 

R^^ and R^^ are independently selected from ethyl, propyl and butyl; 

R^ is selected from from hydrogen and alkyl; and 

rMsR^ 

94. A compound of claim 84 wherein j is 1 or 2. 

95. A compound of claim 84 wherein j is 2. 

96. A compound of claim 84 wherein R^^ and R^® are hydrogen. 

97. A compound of claim 84 wherein R^ and R^^ are independently selected 
from the group consisting of hydrogen and Ci-ealkyl. 

98. A compound of claim 84 wherein R^"^ and R^® are independently selected 
from the groiq) consisting Ci^aikyh 
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99. A compound of claim 84 wherein R and R are the same alkyl 

1 00. A compound of claim 84 wherein R^^ and R^^ are each n-butyl 

lOL A compound of claim 84 wharein one of R^"^ and R^^ is ethyl and the otha: 
ofR^^ and R^^ is n-butyl. 

1 02. A compound of claim 84 wherein one or more R^ are independently selected 
&om methoxy and dimethjiamino, 

103. A compound of claim 84 wherein 
j is 1 or 2; 

R^"^ and R^^ are hydrogai; 
R^ and R^^ are n-butyl; and 

one or more R^ are independently selected from methoxy and dimefhjdamino. 

104. A compound of claim 84 wherdn 
j is 1 or 2; 

R'"^ and R^® are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^^ and R^^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

105. A compound of claim 88 wherein: 
jis 2; 

R^"*^ and R*^ are independently selected from hydrogen and alkyl; and 
R^"^ and R^^ are independently selected from hydrogen and alkyl. 
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1 06. A compound of claim 88 wherein: 

jis 2; 

R^"^ and R^^ are hydrogen; and 

R^"^ and R^^ are independently selected jfrom dSkyh 

107. A compound of claim 88 wherein: 
jis 2; 

R^"^ and R*^ are hydrogen; and 

R^'^andR^^ are independently sdected from ethyl, propyl and butyl. 

108. A compound of claim 88 wherein: 
jis 2; 

R'"^ and R'^ are hydrogen; 

R and R are independently selected from ethyl, propyl and butyl; 
R^ is R^ and 

R"^ is selected from hydrogen and alkyl. 

1 09. A compound of claim 88 wherein: 
jis 2; 

R'"^ and R^^ are hydrogen; 

R^^ and R^® are independently selected from ethyl, propyl and butyl; 
R^ is selected from from hydrogen and alkyl; and 

110. A compound of claim 88 wh^ein j is 1 or 2. 
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111. A coiiqK)imd of claim 88 wherein j is 2. 

1 12. A compound of claim 88 wherein R^^ and R^^ are hydrogen. 

1 1 3. A compound of claim 88 wherein R^ and R^ are independently selected 
from the group consisting of hydrogen and Ci-6alkyl. 

1 14. A compound of claim 88 wh^em R^ and R^ are independently selected 
from the group consisting C\.^;ai!kyh 

1 15. A compound of claim 88 wherein R^^ and R^^ are the same alkyl. 

1 16. A compound of claim 88 wh©:ein R*^ and R*^ are each n-butyl. 

1 17. A conq)Ound of claim 88 wherein one of R^ and R^^ is ethyl and the other 
of R^ and R^ is n-butjd. 

11 8. A compound of claim 88 wherein one or more R^ are independently selected 
from methoxy and dimethylamino. 

119- A compound of claim 88 wherein 
j is 1 or 2; 

R^^ and R*^ are hydrogen; 
R^ and R^'^ are n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 
120. A compound of claim 88 wherein 
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jis 1 or 2;- 

R'^ and R^^ are hydrogen; 

one of R^ and R^^ is ethyl and the other of R^"^ and R^^ is n-butyl; and 

one or more R^ are independently selected from methoxy and dimethylamino. 

121. A compound of Formula ni: 




R^ m 

wherein: 

R^^ and R^^ are independently selected from Cm alkyl; and 

R^*^ is selected from the group consisting of halogen and R^; 

R^* is selected from the group consisting of hydroxy, alkoxy, and R^^; and 

wherein R^^ is aryl substituted with one or more radicals independently selected 

from the group consisting of halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; 

hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatmiary heterocyclyl; 

aiylalkyl; heterocyclylalkyl; polyether, -OR*^; -NR*%^^; -SR^^; -S(0)R^^; -S02R 
^^; -S03R^^; -NR^^OR^"^; -NR^^NR^^^; -C02R^^; -OM; -S020M; -S02Nr1^R 

-C(0)Nr13r^'^; .C(0)OM; -COR^^; .lSfR^^C(0)R^^; -NR^^C(0)NR^^R^^ - 
NR^^COiR^^ -OC(0)R^^ -OC(0)NR^^R^^ -NR^^SOR^^; -NR^^SOsR^^ - 

NR^^SONR^^R^^; -NR^^SOjNR^^R^^; -PR^^R^"^; -PCOR^^R^"^; -P^R^^^'^R^ V; - 

P(OR^^)OR^^ -S"^R^^R^ V; and -N"^R ISrMj^IS^-. 
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wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyi, arylalkyl, heterocyclylalkyl, and 
polyethCT substituents of the aryl optionally may be further substituted widi one or 
more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyi; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyi; -Or'^; -Nr\^; -Sr'^; -S(0)r''; -S02R^; -SOsr'^;- C02R^; -CONR V 

; -N'^R Was -P(0)r'^R^ -PR V; -P Vr Va'; and .P(0)(Or'^)OR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyi, quaternary heterocyclyi, arylalkyl, heterocyclylalkyl, and 
polyether substituaats of the R^ aryl optionally may have one or more carbons replaced 

by -Os -Nr'^s -T^Vr^A'-; -S-; -SO- -802-; -S Va"-; -Pr'^S -P(0)r'^s -P'^R V 
A*-; orphenylene; and 

wherein R and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl;. alkenyl; alkynyl; aryl; heterocyclyi; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R^ ^ and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyi; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
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^ and R^'^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alk^yl; alkynyl; arjd; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quatemaiy 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylanunoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cychc ring; and 

wherem the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatOTiary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatOTiary heterocyclyl; quaternary heterocyclylalkyl; caiboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%1^; -N'^'R^^^R^A"; -SR^^; -S(0)R^; -S02R^; -S03R*^; 

-C02R^^; -CONR^^O; -S02NR^R^^; -PO(OR^ Vr^^; -P^R^^; -pVr^^R^^As 

-S'^R^R^ ^A-; and carbohydrate residue; and 
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wherein the R^^, R^^ and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
allQTiyl; aiyl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylaiylalkyl; alkylheterocyclylalkyl; 
alkjlammoniumalkyl; aminoalkyi; aminocarbonyialkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N"^R^R^ V-; -S-; -SO-; -SO2S -S"^R -PR^ 

S -P"^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 
16 17 

wherein R^" and R^ are independently selected from the group consisting of R 
and M; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

R^ is unsubstituted phenyl or R^; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^^ R^^ and R^^ is R^\ 

122. A compound of Claim 121 wherein R^ is: 




IV 



wherein 



pis 0, 1,2, 3 or 4; and 

one or more R^"^ are independently selected from the group consisting of 
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halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkjl; hydroxyalkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; -S(0)R^^; -S02R^^; -S03R 

-NR^^orH. .nr13nr14i^15. .c02R^^; -OM; -S020M; -S02NR^3r^'^; - 

C(0)Nr13r1'^; -C(0)0M; -COR^^; -NR^^C(0)R'^; .NR^^C(0)NR^^R'^ - 
NR^^C02R'^; -0C(0)R^^ -0C(0)NR*^R^^; -NR^^SOR^^; -NR^^SOiR^"*; - 

NR^^SONR^'^R^^ -NR^^S02NR^^R^^ -PR^^R^"*; -PCOR^^R^"*; -P'^R^^R^'^R^ V; - 

PCOR^^PR^"^; -S'^R^^R^ V; and -N'^'R^^R^'^R^ V; and 

wherein the R^'^alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arjdalkyl, heterocyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -Or'^; -NR V; -Sr''; -S(0)r'^; -S02R^; -SOSR^;- C02R^; -CONR^^ 

; -N'^R^^R^As .P(0)r'^R^; -Pr'^R^; -P'^r\% V; and .P(0)(Or'')0R^; and 

wherein the R^"^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 

polyettier radicals optionally may have one or more carbons replaced by -0-; -NR -; -N 

■^'R Ws -Ss -SOs -S02S -S*^rVs -PR^s -P(0)r'^-; -P Vr V-; or phenylene; 
and 

7 R 

wherein R and R are independently selected from flie group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
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alkylammomiunalkyl; axylalkyi; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaiyl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkjd; alkenyl; alkynyl; aryl; heterocyclyl; arjdalkyl; 
hetarocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -sbsR^; -C02R^; and -CONR^R^^; or 
11 12 

R^ and R^"^ together with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alken)4; alkynyl; aryl; 
heterocycljd; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylai>dalkyl; alkylheterocyclylalkyi; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkyiaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R*^ and R^"^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^ ^ and ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heteroq^clyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyi; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; 
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alkylaminocarbonylallgrl; carboxyallQ^laixiinocaxbonylalkyl; and polyether radicals 
optionally may be substituted witii one or more radicals selected from the group 
consisting of halogen; -CN; sulfo; oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; quaternary 

heterocyclylalkyl; caiboxy; caiboxyalkyl; guanidinyl; -OR^^; -NR^R^°; -N'^R^R^^R^ 

A"; -SR^^; -S(0)r9; .S02R^; -S03R^^; -C02R^^; -CONR^R^^; -SOlNR^R^^; - 

?0(PR^^)OK^^; A^^; -P Vr^^R^ ^ A-; -S Vr^^A-; and carbohydrate residue; 
and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylhetorocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocaibonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyeflier radicals optionally may have one or 

more carbons replaced by-0-; -NR^-; -N^R^R^^A"-; -S-; -SO-; -SO2S -S^R^A'-; -PR^ 

-; -P^R^R^^A -; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide resiidue; and 

wherein R ^ and R^ are independently selected from the group consisting of R 
^ and M; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharaiaceutically 
acceptable cation. 

123. A compound of claim 122 wherein R^ is: 
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.24 



IVA 



wherein R^"^ is as defined in Claim 122. 



124. A compound of claim 122 wherein is: 




IVB 



wherein R*^"^ is as defined in Claim 122, 



125. A compound of claim 122 wherein: 



R^"* is independently selected from the group consisting of -OR^^, -NR^^R^**, - 
NR^^C(0)R*^ -OC(0)NR^^R^\ and -NR^^SOiR^"^, and 

wherein R^^, R^"*, and R^^ are independently selected from the group 
consisting of alkyl, polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, alkylheterocyclylalkyl, and alkylanunoniumalkyl, 



13 



► 13t.14 
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wherein alkyl Optionally has one or more carbons replaced by O or N R R A- 

9 and 

whorein R*^, R^^, and R^^ are optionally substituted with one or more groups 
selected from the group consisting of hydroxy, carboxy, alkyl, quaternary 



heterocyclylalkyl, -SR^, -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R^°, -N'^R^R^ ^R^ V, - 
CONR^R^^, and -PO(OR^^)OR^'', and 



wherein R and R are independently selected from the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyl, and 
carboxyalkylheterocycle; and 
1112 

wherem R and R are independently alkyl; and 

wherein A* is a pharmaceutically acceptable anion and M is a phannaceutically 
acceptable cation. 

126. A compound of claim 125 wherein R^ is: 




IVA 



wherein R is as defined in Claim 125. 



127. A compoimd of claim 125 wherein R^^ is: 
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129. A compoimd of claim 122 wherein: 

R^^ and R^^ are independently selected jfrom ethyl and n-butyl; 
R^^ is chloro; and 

R is selected from the group consisting of hydroxy and methoxy. 

130. A componnd of claim 122 wherein: 
R^^andR^'^aren-butjl; 

R^^ is chloro; and 

21 • 

R IS selected from the group consisting of hydroxy and methoxy. 

131. A compound of claim 122 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^^ is n-butyl; 

20 • 

R is chloro; and 

21* 

R is selected from the group consisting of hydroxy and methoxy. 

1 32. A compound of claun 122 wherein R^^ and R^ are the same aikyl 
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133. A compound of claim 122 wherein R^^ and are each n-butyl. 

134. A compound of claim 122 wherein one of R^^ and R^^ is ethyl and the other 
ofR^^andR^^isn-butyl. 

135. A compound of claim 125 wherein: 

R^^ and R^^ are independently selected from ethyl and n-butyl; 
R^*^ is chloro; and 

R^' is selected from the group consisting of hydroxy and methoxy. 

136. A compound of claim 125 wherein: . 
R^^andR^^aren-butyl; 

R^^ is chloro; and 

R^* is selected from the group consisting of hydroxy and methoxy. 

137. A compound of claim 125 wherein: 

one of R^^ and R^ is dhyl and the other of R^^ and R^^ is n-butyi; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

138. A compound of claim 125 wherein R^^ and R^^ are the same alkyl. 

1 39. A compound of claim 125 wherein R^^ and R^^ are each n-butyL 

140. A compound of claim 125 wherein one of R^^ and R^^ is ethyl and the other 
ofR^^andR^'^isn-butyl. 
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141. A compound of Formula V: 




wherein: 

R^^ and R^^ are independently selected from Cm alkyl; and 
R^^ and R^^ are independently selected from the group consisting of hydrogen, 
alkoxy, and R^^; 

wherein R is aryl substituted with one or more radicals independently selected 
from the group consisting of halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quatanaiy heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^"^; -NR^^R^^; -SR^^; -S(0)R^^; -S02R 
*^; -S03R^^; -NR^^OR^'^; -NR^^NR^^^; -C02R^^; -OM; -S020M; -S02NR^% 
1"^; -C(0)Nr13r14. .c(0)OM; -COR^^; .NR^^C(0)R^^; -NR^^C(0)NR^'R^^; - 
NR'^COaR^^; -OC(0)R*^ -0C(0)NR^^R'^; -NR^^SOR^^; -NR^'SOiR'^ - 
NR^^SONR^V^; -NR^^SOzNR^^R^^ -PR^^R^"^; .P(0)R^^R^'^; -P'^R^^R^'^R^ V; - 

P(0R^3)OR^^; -S'^rI^j^^ V; and -N-^rI^rI^I^^"; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyether substituents of the R^^ aryl optionally may be ftirther substituted with one or 
more radicals selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; 
cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkjd; 
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quaternary heterocyclyl; -OR^; -Nr\^; -SR^; -S(0)R^; -S02R^; -S03R^;- C02R^; - 
CONR V; -N'^R VrV; -P(0)R V; -PR V; -P'^R Vr V; and -P(0)(Or'')OR 
^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, aiylalkyl, heterocyclylalkyl, and 
polyetha: substituents of the R^^ aryl optionally may have one or more carbons replaced 

by -Os -Nr'^s -nVrV-; -S-; -SO-; -S02s -sVa"-; -Pr'^s -P(0)r'^s -P"^rV 
A*-; or phenylene; and 

7 8 

wherein R and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^®, and RW are independently selected fix)m the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R* and R^^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR%^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
1112 

R and R^"^ together with the carbon atom to which they are attached form a 
cyclic ring and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
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heterocyclyl; quatonary heterocyclyl; aiylalkyi; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkjdammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycycUc heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocycl)4; arylalkyl; heterocyclylalkyl; 
quatemaiy heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
allg^lammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^®; -N^^R^rI^R^a-; -SR^^; -S(0)r9; .S02R^; -S03R^^; 

■C02R^^; -CONR^R^O; -SOaNR^R^®; -PO(OR^ Vr^^; -P^R^°; -pVr^^^^A-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one 
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or more carbons replaced by -0-; -NR^s -nVr^ V-; -S-; -SO-; -SO2S -S'*"R^A"-; - 

PR^S -P"^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino add residue; 
peptide residue; or polypeptide residue; and 

wherein R^" and R^ are independenfly selected from the group consisting of 

R^ and M; and 

wherein A" is a pharmaceutically acceptable anion and M is a pharmaceutically 
acceptable cation; and 

R^^ is unsubstituted phenyl or R^*; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 

provided that at least one of R^^ R^ and R^^ is 

142. A compound of Claim 141 wherein R^^ is: 



wherein 

risO, 1,2, 3 or 4; and 

'70 

one or more R are independently selected from the group consisting of 
halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; hydroxyalkyl; cycloalkyi; 
alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; 

heterocyclyialkyl; polyether; -OR^^; -NR^^R^^; -SR^^; -S(0)R*^; -S02R^^; -SO3R 



-NR^^oj^H. .nr13nr14r15. .qotK^^; -OM; -S020M; -S02NR^3r^'^; - 
C(0)NR^ 3r14. .c(0)OM; -COR^h - NR"C(0)R'^; -NR"C(0)NR"'R*^; - 




VI 
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NR^^C02R^'^; -OC(0)R^^ .OC(0)NR"r"^; -NR^^SOR^^; -NR^^SOzR^"*; - 
NR'^SONR'^r'^; -NR^^SOzNR^^R'^; -PR^^R^"^; -P(0)R^^R^'^; -pV^^'^R^^A"; - 

FCOR^^PR^"^; -S'^R^^R^ V; and -N^R^^R^^^ V; and 

wherein the R^?alkyl, polyalkyl, haloalkyl, hydroxyalkjd, cycloalkyl, alkenyl, 
alkyayl, aryl, heterocycl)^, quaternary heterocyclyl,arylalk>i, hetCTOcyclylalkyl, and 
polyether radicals optionally may be further substituted with one or more radicals 
selected from the group consisting of -CN; halogen; hydroxy; oxo; alkyl; cycloalkyl; 
alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 

heterocyclyl; -Or'^; -Nr'^R^; -Sr'^; -S(0)r''; -S02R^; -S03R^;- C02R^; -CONR V 

; -N Vr^R^A-; -P(0)R V; -PR V; -P"^r\%^A"; and .P(0)(OR Vr^; and 

wherein the R^^ alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 

polyether radicals optionally may have one or more carbons replaced by -0-; -NR -N 

Vr^As -Ss -so-; -S02S -S'^rV-; -Pr'^-; -P(0)r''^s -pVr^A's or phenylene; 
and 

wherein R^ and R^ are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherem R^, R^^, and R^ are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; arjd; heterocyclyl; 
alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalk}d; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

11 19 

wherein R^ ^ and R^"^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arjdalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 
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cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^"; -SR^; -S(0)R^; - 
S02R^; -S03R^; -C02R^; and -CONR^^^; or 

11 12 

and R together with the carbon atom to which they are attached form a 
cyclic ring; and 

whorein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; arjd; 
het«:ocyclyl; quaternary heterocyclyl; arylalkjd; hetorocyclylalkyl; quaternary 
hetCTOcyclylalkyl; alkylarylalkyl; alkylheteiocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether; or 

wherein R^^ and R*^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, caiboxy, and quaternary 
salts; or 

wherdn R^^ and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quateraaiy heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemaryheterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkjdammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocaibonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quatemaryheterocyclylalkyl; carboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR^R^^; -N"*"r9r%^A"; -SR^^; -S(0)R^; .S02R^; -S03R^^; 
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-C02R^^; -CONR%^^; -S02NR^R^®; -PO(OR^^)OR^^; -P^R^^; -P"*'R^R^^R^ U-; 



wherein the R^^, R^ , and K^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
qxiatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylanunoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyetha: radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N'*"R^R^°A--; -S-; -SO; -SO2S -S'^'rV-; -PR^ 

-P^R^R^ ^A'-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

16 17 

wherein R^ and R^ are indepmdently selected from the gcoxxp consisting of 
R^ and M; and 

wherein A~ is a phaimaceutically acceptable anion and M is a phamiaceutically 
acceptable cation. 

143. A compound of claim 142 wherein R^^ is: 



-S^R^R^^A-; and carbohydrate residue; and 




wherein R is as defined in Claim 142. 
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144. A compound of claim 142 wherein R^* is: 



.29'' 



VIB 



wherein R is as defined in Claim 142. 



145. A componnd of claim 142 whwein: 

R^^ is independently selected firom the group consisting of -OR^^, -NR^^R^^, - 
Nr13c(0)R^^ -0C(0)NR'^R^^ and -NR^3s02R^'^, and 

wherein R^^, R^"*, and R^^ are independently selected fi-om the group 
consisting of alkyl, polyether, aryl, quaternary heterocycle, arylalkyl, heterocyclylalkyl, 
quaternary heterocyclylalkyl, alkylheterocyclylalkyl, and alkylammoniumalkyl, 

wherein alkyl optionally has one or more carbons replaced by O or N^R^R^ ^A- 

, and 

wherein R^*^, R^"*, and R^^ are optionally substituted with one or more groups 
selected fi'om the group consisting of hydroxy, carboxy, alkyl, quaternary 

heterocyclylalkyl, -SR^ -S(0)R^, -S(0)2R^, -S(0)3R^, -NR^R*°, -N'^R%"r* V, - 

CONR^R^^, and -PO(OR^^)OR^'^, and 

wherein R^ and R^^ are independently selected firom the group consisting of 
hydrogen, alkyl, heterocyclylalkyl, carboxyalkyl, carboalkoxyalkyi, and 
carboxyalkylheterocycle; and 
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11 12 

wh^ein R and R are independently alkyl; and 

wherein A" is a phaimaceutically acceptable anion and M is a pharmaceutically 
acceptable cation. 



146. A compound of claim 145 wherein R^^ is: 



,29 



VIA 



wherein R^^ is as defined in Claim 145. 



147. A compound of claim 145 wherein R^* is: 




VIB 



wherein R"^ is as defined in Claim 145. 

148. A compound of claim 145 wherein R^^ is selected fi-om the group 
consisting of: 
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149. A compound of claim 142 wherein: 

R^^ and R^^ are independently selected from ethyl and n-butyl; and 
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R and R are indepeadraitly selected fi?om hydrogoi and methoxy. 

150. A compound of claim 142 wherein: 
R^^ and R^'' are n-butjd; and 

R^^ and R^^ are independently selected from hydrogen and meflioxy. 

151. A compound of claim 142 wherein: 

one of R^^ and R^'' is ^yi and the other of R^ and R^ is n-buQd; and 
R^andR^* are independently selected from hydrogen and methoxy. 

152. A compound of clahn 142 wherein R^^ and R^^ are the same alkyl. 

1 53 . A compound of claim 142 wherein R^^ and R^ are each n-butyl. 

1 54. A compound of claim 142 wherein one of R^ and R^ is ethyl and the other 
ofR^andR^^'isn-butyl. 

155. A compound of claim 145 wherein: 

R^andR"^ are independently selected from ethyl and n-butyl; and 
R and R are independently selected from hydrogen and methoxy. 

156. A compound of claim 145 wherein: 
R^^ and R-^ are n-butyl; and 

R^^ and R^^ are independently selected from hydrogen and methoxy. 

157. A compoxmd of claim 145 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^ is n-butyl; and 
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R and R are independently selected fix)m hydrogen and methoxy. 

1 58. A compound of claim 145 wherein R^^ and R^*" are the same alkyL 

159. A compound of claim 145 wherein R^^ and R^^ are each n-butyl. 

160. A compound of claim 145 wherein one of R^^ and R^ is ethyl and the 
other of R^^ and R^^ is n-butyl. 

161. A compound of claim 142 wherein: 

one of R^^ and R^^ is ethyl and the otha- of R^ and R^^ is n-butyl; 
R^^ and R^^ are hydrogen; and 



wherein r is 1 and R is as defined in claim 142. 
162. A compoimd.of claim 142 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^ is n-butyl; and 
R^^ and R^^ are methoxy; and 




VI 



501 



wo 02/08211 



PCT/US01/23S33 



wherein r is 1 and R^^ is as defined in claim 142. 



VI 
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163. A compound of FonnulaVn: 




vn 



wherein: 

i is 0, 1 or 2; and 

1 is 0, 1, 2, 3 or 4; and 

R^^ and R'^ are independently selected from hydrogen and alkyl; and 

are independently selected from hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

R^^ and R^" together with the carbon atom to which fliey are attached form a 
C3-10 cycloalkyl gcoxxp; and 

one of E and F is NR^^ and the other of E and F is CHR^ ' ; 

wherein R^^ and R^^ are independently selected from the groiq) consisting of 

hydrogen; 0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacyl, -OR^, and R^^; 

wherein the R^^ and R^* alkyl; cycloalkyl; aryl; heterocyclyl radicals are 
independently substituted with one or more radicals independently selected from the 
group consistmg of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 

arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S02R 
^^; -S03R^^; -NR^^OrI"*; -NR^^NrI'^rI^; -C02R^^; -OM; .S020M; -S02NR*% 

-C(0)NR^3r^'*; -C(0)0M; -COR^^; -NR^^C(0)R^^ -NR^^C(0)NR'^R^^ - 
NR^^C02R^^ -OC(0)R^^ -0C(0)NR^^R'^; -NR^^SOR^^ -NR^^SOiR^^ - 

NR^^SONR^V^ -^fR^^S02NR^^R^^ -PR^^R^^ .P(0)R^^R^'^; -P'^R^^R^'^R^ V; - 
PCOR^^PR^"*; -S'^R^^R^ V; and -N'^r13r14r15a-. a^d 
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wherein the alkjd, polyalkyl, haloalkyi, hydroxyalkyl, cycloalkji alkenyl, 
sUkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
pblyether substituents of the and R^' radicals optionally may be fiirther substituted 
with one or more radicals selected from tiie group consisting of -CN; halogen; 
hydrox>^, oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quatanary heterocycljd; -OR^; -Nr\^; -SR'^; -S(0)R^; -S02R^; - 

SOSR"^;- C02R'^; -CONR V; -N"^R VrV; -P(0)R V; -FrV; -P"*'R Vr V; 

and-P(0)(OR'^)OR^;and 

wherein the alkjd, polyallqrl, haloalkyi, hydroxyalkjd, cycloalkji, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, heterocyclylalkyl, and 
polyeflier substituents of the R'** and R^' radicals optionally may have one or more 

carbons replaced by -0-; -NR^-; -N"''R W-; -S-; -SO-; -S02-; -S^K^A'-; -PR^-; - 

P(0)R^-; -P'''R^R V-; or phenylene; and 

wherein R ' and R** are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are indq)endently selected from the group consisting 

of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 

alkylammoniumalkyl; arylalkyl; heterocyclylalkyl; carboxyalkjd; alkoxyalksd; 

caiboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 

carboxyalkylamino; alkoxyalkylamino; and acyl; and 
11 1 o 

wherein R and R*'' are independently selected from tiie group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; caiboxyalkyl; alkoxyalkyi; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyi; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^^^; or 

R^ ^ and R^^ together with the carbon atom to which they are attached form a 
cyclic ring; and 
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wherein R^-^, , and R are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylanfiinocarbonylalkyl; and polyether; or 

wherein R*^ and R*^ together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^^, and R^^ zSkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; het«-ocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyeflier radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quaternary heterocyclylalkyl; carboxj^, carboxyalkyl; 

guanidinyl; -OR^^; -NR^^®; -N"*"r9r*®rWa-; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^^O; -S02NR^R^^; -PO(OR^ ^R^'^; -P^R^^; -pVr^^R^^A-; 

-S"^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyi; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -0-; -NR^-; -N'*"R^R^^A"-; -S-; -SO-; -SO2-; -S"*'rV'-; -PR 
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9 + 9 10 9 

-P R R A^-; -P(0)R phenylene; carbohydrate residue; amino add residue; 

peptide residue; or polypeptide residue; and 

wherein R^" and R^ ' are independently selected from the group consisting of 
R^ and M; and 

wherein A is a pharaiaceutically acceptable cation and M is a phaimaceutically 
acceptable cation; and 

R^^ is selected from the group consisting of cycloalkyl, aryl and heterocyclyl, 
wh^ein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected from the group consisting of: 
-(C-OValkyls 
-(C=0)s-alkyl-NHs 
-(C=0)s-alkyl.Os 
-(C=0)s-alkyl.(C=0)t; and 
a covalent bond; 

R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groups; 

s and t are independently 0 or 1; and 

one or more R^"* radicals are independently selected from the group consisting 
of R^^ hydrogen; halogen; -CN; -N02; alkjd; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenj^; alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether; acyloxy; -OR^^; -NR^^R^"^; -SR^^; -S(0)R^^; -S(0)2R 
^^; -S03R^3; -S^R^^R^ V; -NrI^or^^; .NR^^j^l^hlJ^j ^cOlR^^; -OM; -S02 
OM; -SOaNR^^R^"*; -NR^^C(0)R^^ -C(0)Nr13r1'^; .C(0)0M; -COR^^; -OR^^; - 
S(0)nNRl3R^4j.j^l3Rl8..^j^l8QRl4. .nV^rI^rIV; -PR^^rI^; -P(0)r13 
5^14. -p+r13^14|^15^-. ajjjjjjQ ^^j^ residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 
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wherein the R^alkyl; cycloalkyl; polyalkyi; haloalkjd; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylaBcyl; polyeflier; acyloxy radicals 
optionally may be fur&er substituted with one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; -N'^R^R^^^A'; -SR^^; -S(0)R^ 
; -S02R^; -S03R^^; -C02R^^; -COmpK^^; -S02NR^R^^; -P0(0R'^0R''; -P^R^^ 

; -P^R^R^ ^R^'^A'; -sVr^ V; and carbohydrate residue; and 

wherein the R^'* quaternary heterocyclyl radical optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyi; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^^; -SR^^; - 
S(0)R^3. .so2R^^; -S03R^^; -NR^^rI^; -NR^^j^l^hl^^; -C02R^^ OM; -S02 
OM; -S02NR13r1'^; -C(0)NR^%^'*; -C(0)0M; -COR^^. .p(0)r13r14. .pl3j^l4. _ 

P+r1%14r1 V; -P(Or13)OR^^; -S-^R^^rI V; -N+rI^rI^rIS^-. 
carbohydrate residue; and 

wherein the r34 radicals comprising carbon optionally may have one or more 
carbons replaced by -NR^^-; -N"*"R^^R^'*A"s -S-; -SO-; -S02s -S'^'R^^A"-; -PR 

^^-; -P(0)R^^-; -PR^^R^"^; -P^R^^R^ V-; phenylene; amino acid residue; peptide 
residue; polypeptide residue; carbohydrate residue; polyether, or polyalkyi; wherein 
said phenylene; amino acid residue; peptide residue; polypeptide residue; carbohydrate 

residue; and polyalkyi optionally may have one or more carbons replaced by -0-; -NR^ 

-; -nVrI V-; -S-; -SO-; -802-; -sVas -PR^-; -pVr^ V-; or-P(0)R^ and 

wherein R is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylalkoxycarbonyl; and heterocyclylalkoxycarbonyl; and 

wherein tiie R^^ alkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocyclylalkoxycarbonyl radicals optionally may be substituted with one or 
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more radicals selected from the group consisting of halogai; -CN ; NO2; 0x0; -OR^; - 

NR^R^O; -N+R^rI ^R^ V; -SR^; -S(0)R^; .S02R^; -S03R^; -C02R^; -CONR^R 

-S020M; -S02NR^R^^; -PR^R*^; -PCOR^^pR^"^; -PO(OR^^)OR^''; and - 
C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^°, R^' and R^ is R^^. 

164. A compound of Claim 163 wherein R^^ is phenyl substituted with -N(H)- 
X-R" or -O-X-R" wherein: 

X is selected from the group consisting of: 
-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=0)s-alkyl-0-; 
-(C=0)s-alkyl-(C=0),;and 
a covalent bond; 

R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1. 



165. A compound of Claim 164 ^erem R^^ is phenyl substituted at the para- 
position with -N(H>X-R^^ or -O-X-R^^ wherein: 
X is selected from the group consisting of: 
-(C=OVaIkyl-; 
-(C=0)s-alkyl.NH-; 
-(C=0)s-alkyl-0-; 
-(C=0)s-alkyl-(C=0),; and 
a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 . 
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166. A compound of Claim 164 whereia R^^ is phenyl substituted at the meta- 
position with -N(H)-X-R^^ or wherein: 

X is selected from the group consisting of: 

.(C=0)s-alkyls 

-(C=0)s-alkyl-NHs 

-(C=0)s-alkyl.O-; 

KC=0)s-alkyl.(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independoitly 0 or 1; 

167. Acompoundof claim 164 wherein: . 
R^^isR^^-and 

R^^ is selected from the group consisting of hydrogen and alkyl. 

1 68. A compound of claim 1 65 wherein: 

R"^^ is selected from the group consisting of hydrogen and alkyl; and 
R^^ isR^l 

169. A compound of claim 164 wherein R^^ is phaiyl substituted with a radical 
selected from the group consisting of: 
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OH and 




OH 



170. Acompoundof claim 164 wherein: 
iis 2; 

R'*^ and R^^ are independently selected from hydrogen and alkyl; and 
are independently selected from hydrogen and alkyl. 

171. A compound of claim 164 wherein: 

iis 2; 

R^^ and R^^ are hydrogen; and 

R"" and R"" are independently selected from alkyl. 

172. A compound of claim 164 wherein: 
iis 2; 

r'^ and R^^ are hydrogen; and 

R^° and R^" are independently selected from ethyl, propyl and butyl. 
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173. Acompoundofclaiml64v^ereiniisl or2. 

174. Acompoiindofclaiml64whminiis2. 

1 75. A compoimd of claim 164 wherein R^^ and R*^ are hydrogen. 

1 76. A compomd of claim 164 wherein R^*^ and R^^ are independently selected 
from the group consisting of hydrogen and Ci^alkyi. 

1 77 . A compound of claim 1 64 wherein R^° and R^*^ are indq)endently selected 
from the group consisting Ci^alkyl. 

178. A compound of claim 164 wherein R^^.and R^ are the same alkyl. 

179. A compoxmd of claim 164 wherein R^^ and R^" are each n-butyl. 

180. A compound of claim 1 64 wherein one of R^^ and R^" is ethyl and the other 
ofR-^andR^"isn.butyl. 

1 8 1 . A compound of claim 1 64 wherein one or more R^ are independently 
selected from methoxy and dimethylamino. 

182. A compound of claim 164 wherein 
iislor2; 

R^^ and R^^ are hydrogen; 
R^^ and R^" are n-butyl; and 

one or more R"^^ are independently selected from methoxy and dimethylamino. 

183. A compound of claim 164 wherein 
iis 1 or 2; 
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R'^ and R'" are hydrogen; 

one of R^*^ and R^ is efliyl and Ihe o&er of R^° and R^ is n-butyi; and 

one or more R^ are independaitly selected from methoxy and dim^jdamino. 

184. A compound of claim 163 corresponding to Formula VIIA: 




vnA 



wherein: 

i is 0, 1 or 2; and 

lisO, 1,2, 3 or 4; and 

R'^ andR'° are independently selected fix)m hydrogen and alkyl; and 

R^ and R^" are independently selected fiom hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

and R^" together with the carbon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

R^° and R^' are independently selected from the group consisting of hydrogen; 
0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacyl, -OR^, and R'^; 

wherein the R^" and R'' alkyl; cycloalkyl; aryl; heterocyclyl radicals are 
independently substituted with one or more radicals independently selected from the 
group consisting of halogen; -CN; -N02; 0x0; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyl; heterocycljdalkyl; polyether, -OR^^; -NR-^^R^^; -SR^^; .S(0)R^^; -S02R 
^3; -S03r13; -NrI^or^^; -NR^^nrI^rIS. .co2r13; .qM; -S020M; -S02NR^3r 
^"^l -C(0)Nr13j^14. .c(o)OM; -C0R^3; -NR'^CCOR"*; -NR"C(0)NR"'r'^; - 
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NR^COaR"; -0C(0)R"; -OC(0)NR"r"; -NR"S0R*^ -NR"S02R''*; - 
NR'^SONR'V^ -NR^^S02NR"*R^^ -PR^^^"^; -P(0)R^^R^'^; -P'^R^^R^'^R^^A"; - 
PCOR^^pR^"^; -sV^R^ V; and-N'^Rl3j^l4j^l5;^-. 

wherein the alkyl, polyalkyl, haloalkyl, hydtoxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arjdalkjd, heterocyclylalkyl, and 
polyether substituents of the and R** radicals optionally may be furthw substituted 
with one or more radicals selected from the groi^ consisting of -CN; halogen; 
hydroxy; oxo; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR^R^; -SR'^; -S(0)R^; -S02R''; - 

S03R^;- C02R^; -CONR V; -nVr^^A-; -P(0)R^R^; -PR^R^; -P'^r'^R^rV; 

and -P(0)(Or'^)OR^; and 

wherein the alkyl, polyalkyl, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aryl, heterocyclyl, quatanary heterocyclyl, arylalkjd, heterocyclylalkyl, and 
polyether substituaits of die R^° and R^' radicals optionally may have one or more 

carbons replaced by -0-; -NR^-; -N''"R^R V-; -S-; -SO-; -S02-; -S^R^A'-; -PR^-; - 

P(0)R^-; -P'^R W-; or phenylene; and 
7 R 

wherein R' and are independently selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanmioniumalkyl; arylalkyl; het^ocyclylalkyl; carboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxjiieterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R* * and R^"^ are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkenyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^®; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
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^ and R^^ togetibier with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; ar3dalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylanmioniumalkyl; 
aminoalkyl; aminocaihonylalkyl; alkylaminocarbonylalkyl; 
caiboxyalkylaminocarbonylalkyl; and polyeAei^ or 

whCTein R^^ and R^"* together with the nitrogen atom to which they are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wh«:em R^"^ and R^^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"*, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniimialkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylanMnocarbonylalkyl; and polyether radicals optionally may be substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quatemary heterocyclyl; quatemary heterocyclylalkyl; caiboxy; carboxyalkyl; 

guanidinyl; -OR^^; «NR%^^; -N^^R^rI^RWa"; -SR^^; -S(0)R^; -S02R^; -S03R^^; 

-C02R^^; -CONR^rIO; -S02NR^R*^; -P0(0R^ ^R*^; -P^R^®; -P'^R^R^^R^ ^ A-; 
+ 9 10 

-S R R A-; and carbohydrate residue; and 

wherein the R^^, R^^, and R^^ alkyl; haloalkyl; cycloalkyl; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatemary heterocyclyl; arjdalkyl; heterocyclylalkyl; 
quatemary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
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carboxyalkylaminocaibonylalkyl; and polyether radicals optionally may have one or 

more carbons replaced by -NR^-; -N"*"R^R*^A"-; -S-; -SO-; -SO2-; -S'^R V-; -PR 

-P^R^R^^A"-; -P(0)R^-; phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

wherein R^^ and R* are independenfly selected firom the group consisting of 

R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
acceptable cation; and 

R^^ is selected from tiie group consisting of cycloalkyl, aryl and heterocyclyl, 
wherein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected fit>m the group consisting of: 
-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=0)s-alkyl-0-; 
-(C=0)s-alkyi-(C=0)t; and 
a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disacchaiides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groi5)s; and 
s and t are independentiy 0 or 1; and 

one or more R^ radicals are independently selected from the group consisting 
of R^^, hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; qxiatemary heterocyclyl; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^''; -NR^^R^^; -SR^^; -S(0)R^^; -S(0)2R 

^2; -S03R^^; -S"^R^^R^ V; -NR^^OR^"^; -NR^^R^^^^; -C02R^^; -OM; -S02 

OM; -S02NR^^R^'*; -NR^^C(0)R'^ -C(0)NR*^R^'^; -C(0)OM; -COR^^; -OR^^; - 

S(0)nNR^%l'^; -NR*%^^; -NR^^OR^"^; -NV^^^h^l^ V; -PR^ V*; -P(0)r13 
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R^^; -P'^R^^R^^R^^A'; amino add residue; peptide residue; polypeptide residue; and 
carbohydrate residue; 

wherein the R^^ alkyl; cycloalkyl; polyalkyl; haloalkyi; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR%^<^; -N Vr^^R^A'; -SR^^; -S(0)R^ 

; -S02R^; -S03R^^; -C02R^^; -C0NR%^°; .S02NR^R^^; -P0(0R^^)0R^^; -P%^^ 

; -P*^R^R* ^R^^A'; -S^^R^^^A'; and carbohydrate residue; and 

wherem the R^^ quaternary heterocyclyl radical optionally may be substituted 
with one ormore radicals selected jfrom the group consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalkyi; hydroxyalkyl; alkenyl; alkynyl; aryl; 

heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"^; -SR^^; - 

S(0)R^^; -S02R^^; -S03R^^; -NR^^OR^"^; -NR^^NR^"^^^; -C02R^^; OM; -S02 

OM; -S02Nr13r14. .c(0)NR^^R^'^; -C(0)OM; -COR^^; >P(0)R^^R^'^; -P^^R^"*; - 

P-^R^^R^ W; -P(Or13)Or1^; -S-^R^^R^ V; -nV^rI^I V; 
carbohydrate residue; and 

who-dn the R^^ radicals comprising carbon optionally may have one or more 

carbons replaced by -O-; -NR^ • -; -N'^R^^R^ V-; -S-; -SO-; -S02s -S"*"R^^A"s -PR 

13.; -P(0)R^^s -PR^^R^"^; -P^R^^R^ Vs phenylene; amino acid residue; peptide 

residue; polypeptide residue; carbohydrate residue; polyether, or polyalkyl; wherein 

said phenylene; amino acid residue; peptide residue; polypeptide residue; carbohydrate 

9 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR 

-; -N"^R^R^^A"-; -S-; -SO-; -S02-; -S"^rVs -PR^-; -P'^'R^R^ V-; or-P(0)R^-; and 

wherein R^ ^ is selected from the group consisting of alkyl; alkenyl; alkynyl; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycarbonyl; arylaUcoxycarbonyl; and heterocyclylalkoxycarbonyl; and 
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wherein the R'* alkyl; alkenjd; alkynyl; aryl; heterocyclyl; quaternary 
heterocyclyU arylalkyl; heterocycljdalkyl; acyl; alkoxycarbonyl; arylalkoxycaibonjd; 
and heterocyclylalkoxycaibon^ radicals optionally may be substituted with one or 

9 

more radicals selected from the group consisting of halogen; -CN ; NO2; 0x0; -OR ; - 

NR^R^^; -N^R^R^ ^R^^^"; -SR^; -S(0)R^; -S02R^; -S03R^; -C02R^; -CONR^R 

-S020M; -S02NR^R^^; -PR^R^^; -P(OR^^)OR^^ -PO(OR^ ^R^^; and - 
C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^^ R^' and R^ is R^^. 

185. A compound of Claim 184 wherein R^^ is phenyl substituted with -N(H)- 
X-R" or -O-X-R^^ wherein: 

X is selected from the groiq> consisting of: 

-(C=0)s-alkyl-; 

-(C=0)s-alkyl-NH-; 

-(C=0)s-alkyl-0-; 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the ffoap consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are indepoidently 0 or 1. 

1 86. A compound of Claim 1 85 wherdn R^^ is phenyl substituted at the para- 
position with -N(H)-X-R'? or -0-X-R" wherein: 

X is selected fit)m fte group consisting of: 

-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=OValkyl-0-; 
-(C=O)s-alkyl-(C=0),; and 
a covalent bond; and 
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R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or L 

187. A compound of Claim 185 wherein R^^ is phenyl substituted at the meta- 
position with -N(H).X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 

.(CK))s-alkyl-; 

-(C=0)s-alkyl.NHs 

-(C=0)s-aIkyl^S 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 . 

188. A compound of claim 185 wherein: 

R^SsR^^'and 
3i 

R is selected from the group consisting of hydrogen and alkyl. 

189. A compound of claim 185 wherein: 

R^^ is selected from the group consisting of hydrogen and alkyl; and 
R^MsR^l 

190. A compound of claim 185 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 
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OH 



191. Acompoundof claim 185 wherein: 
iis 2; 

R^^ and R^^ are independently selected from hydrogen and alkyl; and 
R^^ and R^" are independently selected from hydrogen and alkyl. 

1 92. A compound of claim 1 85 wherein: 
iis 2; 

R^^ and R^^ are hydrogen; and 

R^^ and R^" are independently selected from alkyl. 

193- A compound of claim 185 wherein: 
iis 2; 

R*^ and R^^ are hydrogen; and 

R and R are independently selected from ethyl, propyl and butyl. 
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194. A compound ofclaim 185 wherein i is lor 2. 

195. A cxmpomd ofclaim 185 wherein i is 2. 

196. A compoimd of claim 1 85 wherein R'^ and R^^ are hydrogen. 

197. A compound of claim 185 wherein R^^ and R^" are independently selected 
from the group consisting of hydrogen and Ci^alkyl. 

198. A compoxmd of claim 185 wherein R^^ and R^^ are independently selected 
from the group consisting Ci^alkyl. 

199. A compound ofclaim 1 85 wherem R^^and R™ are the same alkyl. 

200. A compound of claim 185 wherein R^^ and R^^ are each n-butyl. 

201 . A compound of claim 185 wherein one of R^^ and R^" is ethyl and the other 
ofR^^ and R^" is n-butyl. 

202. A compound of claim 1 85 wherein one or more R^ are independently 
selected from medioxy and dimethylamino. 

203. A compound ofclaim 185 wherein 

i is 1 or 2; 

R^^ and R*^ are hydrogen; 
R^^ and R^" are n-butyl; and 

one or more R^^ are independently selected from methoxy and dimethylamino. 

204. A compound ofclaim 185 wherein 
iis 1 or 2; 
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R'^ and R^^ are hydrogen; 

one of R^^ and R^" is efliyl and the other of R^° and R™ is n-butyi; and 

one or ntiore R^ are independently selected from methoxy and dimethylamino. 

205. A compound of claim 163 corresponding to Formula VIIB: 



wherein: 

i is 0, 1 or 2; and 

lis 0, 1,2, 3 or 4; and 

R*^ and R^^ are independenfly selected from hydrogai and alkyl; and 

are independaitly selected fixmi hydrogen, alkyl, alkenyl, alkynyl, 
cycloalkyl, cycloalkylalkyl, aryl and aralkyl; or 

and R^" together with the carbon atom to which they are attached form a 
C3.7 cycloalkyl group; and 

and R^' are independently selected from the group consisting of hydrogen; 

0x0; alkyl; cycloalkyl; aryl; heterocyclyl; acyl, thioacsd, -OR^, and R^^ 

wherein flie R^° and R^' alkyl; cycloalkyl; aryl; heterocyclyl radicals are 
independently substituted wifli one or more radicals independently selected from the 
groxip consisting of halogen; -CN; -N02; oxo; alkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; 
arylalkyi; heterocyclylalkyl; polyether; -OR^^; -NR^^R^^; -SR^^; -S(0)R^^; -S02R 



^^; -S03R^^; -NR^^orI^; -NR^^nrHrIS. .cOiR}^; -OM; -S020M; -SOlNR^^j^ 
-CCONR^^j^^'^; .C(0)OM; -COR^^; -NR"C(0)R'*; .NR"C(0)NR'*R'^ - 
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NR'^COzR"*; -0C(0)R'^ -OC(0)NR"r'^ -NR"S0R"*; -NR^SOzR'"; - 

NR"SONR"r"; -NR^SOzNR'V^ -PR^^^"^; -P(0)R^^R^'*; -P'^R^^R^'^^ V; - 

PCOR^^pR^"^; -S"^R^^R^V; and-NV^R^^l V; and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkyl, alkenyl, 
alkynyl, aijd, heterocyclyl, quaternary hetCTOcyclyl, arylalkyl, heterocyclylalkyl, and 
polyetha: substituents of the R^° and R^' radicals optionally may be further substituted 
with one or more radicals selected from tfie group consisting of -CN; halogen; 
hydroxy, oxo; alkyl; cycloalkyl; alkenjd; alkynyl; aryl; heterocyclyl; arylalkyl; 

heterocyclylalkyl; quaternary heterocyclyl; -OR^; -NR'^R^; -SR^; -S(0)R^; -S02R^; - 

SOSR"^;- C02R^; -CONr'^R^; -N Vr Va-; -P(0)R V; -PR V; -P Vr Va"; 

and-P(0)(OR'^)OR^;and 

wherein the alkyl, polyalkyi, haloalkyl, hydroxyalkyl, cycloalkjd, alkenyl, 
alkynyl, aryl, heterocyclyl, quaternary heterocyclyl, arylalkyl, hetwocycljdalkyl, and 
polyether substituents of the R^° and R^' radicals optionally may have one or more 

carbons replaced by -0-; -NR^-; -N"^r\^A'.; -S-; -SO-; -S02-; -S^R^A'-; -Pb7-; - 

P(0)R^S -P"^rW-; orphenylene; and 
7 8 

wherein R andR are indq)eiidendy selected from the group consisting of 
hydrogen; and alkyl; and 

wherein R^, R^^, and RW are independently selected from the group consisting 
of hydrogen; alkyl; cycloalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
alkylanmioniumalkyl; arylalkyl; heterocyclylalkyl; caiboxyalkyl; alkoxyalkyl; 
carboalkoxyalkyl; carboxyaryl; carboxyheterocyclyl; amino; alkylamino; 
carboxyalkylamino; alkoxyalkylamino; and acyl; and 

wherein R and R are independently selected from the group consisting of 
hydrogen; -CN; halogen; oxo; alkyl; alkenyl; alkynyl; aryl; heterocyclyl; arylalkyl; 
heterocyclylalkyl; carboxyalkyl; alkoxyalkyl; carboalkoxyalkyl; cycloalkyl; 

cycloalkaiyl; haloalkyl; hydroxyalkyl; cyanoalkyl; -OR^; -NR^R^^; -SR^; -S(0)R^; - 

S02R^; -S03R^; -C02R^; and -CONR^R^^; or 
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R ^ and R^"^ togefter with the carbon atom to which they are attached form a 
cyclic ring; and 

wherein R^^, R^"^, and R^^ are independently selected from the group 
consisting of hydrogen; alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; quaternary 
heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; alkylammoniumalkyl; 
aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether, or 

wherein R*^ and R*"* together with the nitrogen atom to which tiiey are 
attached form a mono- or polycyclic heterocyclyl that is optionally substituted with one 
or more radicals selected from the group consisting of oxo, carboxy, and quaternary 
salts; or 

wherein R^"* and R^ ^ together with the nitrogen atom to which they are 
attached form a cyclic ring; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
carboxyalkylaminocarbonylalkyl; and polyether radicals optionally maybe substituted 
with one or more radicals selected from the group consisting of halogen; -CN; sulfo; 
oxo; alkyl; haloalkyl; hydroxyalkyl; sulfoalkyl; alkenyl; alkynyl; aryl; heterocyclyl; 
quaternary heterocyclyl; quatemary heterocyclylalkyl; caiboxy; carboxyalkyl; 

guanidinyl; -OR^^; -NR%^^; .N^R^rI^R^a-; -SR^^; -S(0)r9; -S02R^; -S03R^^; 

-C02R1^; -CONR^r1<>; .S02Nr9r^°; -P0(0R^ Vr^''; -P^R*°; -pVr^^R^ 1 a-; 

-S^R^R^^A-; and carbohydrate residue; and 

wherein the R^^, R^"^, and R^^ alkyl; haloalkyl; cycloalkyi; polyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; quatOTiary heterocyclyl; arylalkyl; heterocyclylalkyl; 
quaternary heterocyclylalkyl; alkylarylalkyl; alkylheterocyclylalkyl; 
alkylammoniumalkyl; aminoalkyl; aminocarbonylalkyl; alkylaminocarbonylalkyl; 
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carboxyalkylaminocarbonylalkyi; and polyether radicals optionally may have one or 

more carbons replaced by -O-; -NR^-; -N'^r\* V-; -SO-; -SO2-; -S"^R^A -; -PR 

-P R^R^'^A s -P(0)RS phenylene; carbohydrate residue; amino acid residue; 
peptide residue; or polypeptide residue; and 

1 17 

wherein R and R are independently selected from the group consisting of 

g 

R^ and M; and 

wherein A is a pharmaceutically acceptable cation and M is a pharmaceutically 
accq)table cation; and 

R is selected from the group consisting of cycloalkyl, aryl and heterocyclyl, 
wherein said cycloalkyl, aryl and heterocyclyl are substituted with -N(H)-X-R^^ or -O- 
X-R^^ and wherein: 

X is selected from the group consisting of: 
.(C-O)s-alkyl-; 
-(C=0)s-alkyl-NHs 
-(C=0)s-alkyl-0-; 
-{C=0)s-alkyl-(C=0)t; and 
a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groups; and 
s and t are independently 0 or 1; and 

one or more R^ radicals are independentty selected from the group consisting 
of R^^ hydrogen; halogen; -CN; -N02; alkyl; cycloalkyl; polyalkyl; haloalkyl; 
hydroxyalkyl; alkenyl; alkynyl; aryl; heterocyclyl; quaternary heterocycljd; arylalkyl; 

heterocyclylalkyl; polyether, acyloxy; -OR^^; -NR^^R^"*; -SR^^; -S(0)R^^; -S(0)2R 

1^; -S03r13; -sV%^ V; -NR^^orI^; -NR^^j^I^I^. ^cOiR^^; -OM; -S02 

OM; -S02Nr13r14. .nr'^CCOR"; -C(0)Nr13r14. .c(o)OM; -COR^^. _qj^18. . 

S(0)nNRl3Rl4. .nr13r18. .nrISqrH. .n+r13r14r15a-. .pr13r14. .p(0)Rl3 
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5^14. .p+r1%14jj^15^-j amino add residue; pqjtide residue; polypeptide residue; and 
carbohydrate residue; 

wherein the alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; 
alkynyl; aryl; heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; acyloxy radicals 
optionally may be further substituted with one or more radicals selected from the group 

consisting of halogen; -CN; oxo; -OR^^; -NR^R^^; -N"^R^R%w^"; -SR^^; -S(0)R^ 
; -S02R^; -S03R^^; -C02R^^; -CONR^^^; -SOm^R^^; -PO(OR'^OR'^; -P^R^O 

; -P'^'R^R^ ^R^^A"; Vr^R^ V; and caAohydrate residue; and 

wherein the R^ quaternary hetaocyclyl radical optionally may be substituted 
witih one or.more radicals selected from the groiq) consisting of halogen; -CN; -N02; 
oxo; alkyl; cycloalkyl; polyalkyl; haloalkyl; hydroxyalkyl; alkenyl; alkynyl; aryl; 
heterocyclyl; arylalkyl; heterocyclylalkyl; polyether; -OR^^; -NR^^R^"*; -SR^"^; - 
S(0)rJ3; .S02R^^ -S03R^^; -NR^^qrH. .nrISnrI^S. .co2r13; qm'; -S02 
OM; -S02Nr13r14. .qoNR^^^'^; .C(0)0M; -COR^^. .p(o)r13r14. .pl3j^l4. _ 
P+R^3r14r15^-. .p(or13)or14. .s+r13r14^-. .n+rBrHrISa". and 
carbohydrate residue; and 

wherein the r34 radicals comprising carbon optionally may have one or more 
carbons replaced by -0-; -NR^^-; -nV^R^ V-; -S-; -SO; -S02-; -S'^R^^A'-; -PR 

^^-; -P(0)R^^-; -PR^^R^^; -P"^R^^R^^A'-; phenylene; amino add residue; peptide 
residue; polypeptide residue; carbohydrate residue; polyether; or polyalkyl; wherein 
said phenylene; amino acid residue; peptide residue; polypeptide residue; carbohydrate 

residue; and polyalkyl optionally may have one or more carbons replaced by -0-; -NR^ 

-; -nVrI V-; -S-; -SO-; -802-; -S+rV-; -PR^-; -P Vr^^A'-; or .P(0)R'-; and 

wherein R^° is selected from the group consisting of alkyl; alkenyl; alkynjd; 
aryl; heterocyclyl; quaternary heterocyclyl; arylalkyl; heterocyclylalkyl; acyl; 
alkoxycaibonyl; arjdalkoxycaihonyl; andheterocyclylalkoxycaihonyl; and 
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wherein the R'* alkyl; alkoiyl; aUcynyl; aryl; heterocyclyl; quatemarjr 
heterocyclyl; arylalkyl; heterocycljdalkyl; acyl; alkoxycarbonyl; arylalkoxycarbonyl; 
and heterocycljdalkoxj^bonjd radicals optionally may be substituted with one or 

more radicals selected from tiie group consisting of halogen; -CN ; NO2; 0x0; -OR^; - 

NR^R^^; -N^R^R^ ^R^^A"; -SR^; .S(0)R^; -S02R^; -S03R^; -C02R^; -CONR% 

-S020M; -S02NR^R^®; -PR^R^^; -P(OR^^)OR^'^; -PO(OR^^)OR^'^; and - 
C(0)OM; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof; 
provided that at least one of R^^ R'^ and R^ is R^^. 

206. A compound of Claim 205 wherein R^^ is phenyl substituted with -N(H)- 
X-R^^ or -O-X-R^' wherein: 

X is selected from the group consisting of: 

-(C=0)s-alkyl-; 

-(C=0)s-aIkyl-NH-; 

-(C=0)s-alkyl-0-; 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1. 

. 207. A compound of Claim 206 wherein R^^ is phenyl substituted at fee para- 
position with -N(H)-X-R^^ or -O-X-R" wherein: 
X is selected from the group consisting of: 
-(C=0)s-alkyl-; 
-(C=0)s-alkyl-NH-; 
-(C=O)s-alkyl-0-; 
-(C=0)s-alkyl-(C=0)b and 
a covalent bond; and 
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33 ■ 

R is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or L 

208. A compound of Claim 206 wherein R^^ is phenyl substituted at the meta- 
position with -N(H)-X-R^^ or -0-X-R^^ wherein: 

X is selected from the group consistmg of: 

-(CK))s-alkyl-; 

•(C-0)s-aIkyl-NH-; 

-(C-0)s-alkyl.Os 

-(C=0)s-alkyl-(C=0)t; and 

a covalent bond; and 
R33 is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
s and t are independently 0 or 1 . 

209. A compound of claim 206 wherein: 
R^^ is R^'* and 

R^* is selected from the group consisting of hydrogen and alkyl. 

210. A compound ofclaim 206 wherein: 

30 • 

R is selected from the group consisting of hydrogen and allcyl; and 
R^' isR^^ 

21 L A compound of claim 206 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 
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OH and 




212. A compound of claim 206 wherein: 
iis 2; 

-R^^ and R^*^ are independently selected from hydrogen and alkyl; and 
R^° and R^" are independently selected from hydrogen and alkyl 

2 1 3 . A compound of claim 206 wherein: 

iis 2; 

R^^ and R^^ are hydrogen; and 

R^^ andR^" are independently selected from alkyl, 

214. A compound ofclaim 206 wherein: 
iis 2; 

R^^ and R^° are hydrogen; and 

R^° and R^" are independently selected from ethyl, propyl and butyl. 
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215. A compoiind of claim 206 wherein i is 1 or 2. 

216. A compound ofclaim 206 wherein lis 2. 

217. A compound of claim 206 wherein R^^ and R^^ are hydrogen. 

2 1 8. A compound of claim 206 wherein R^^ and R^^ are independently selected 
from Ihe group consisting of hydrogen and Ci^alkyL 

219. A compound of claim 206 wherein R^^ and R™ are independently selected 
from the group consisting Ci-^allgd. 

220. A compound of daim 206 wherein R^^ and R^" are the same alkyL 

221 . A compound of claim 206 wherein R^^ and R^" are each n-butyl. 

222. A compound of claim 206 who-an one of R^^ and R^" is ethyl and the other 
ofR^^andR^^isn-butyL 

223. A compound of claim 206 wherein one or more R^"^ are independently 
selected from mefhoxy and dimethylamino. 

224. A compound of claim 206 wherein 
iislor2; 

R^^ and R*^ are hydrogen; 
R^^ and R^" are n-butyl; and 

one or more R^ are independently selected from melhoxy and dimethylamino. 

225. A compound of claim 206 wherein 
iis 1 or 2; 
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R'^ and R*'' are hydrogen; 

one of R^° and is efliyl and fte oflier of R^° and R^" is n-butyl; and 

one or more R'* are independoitiy selected fix)m methoxy and dimethylamino. 

226. A compound of Fonnula VM: 




R^^ vin 

wherein: 

R^' and R^ are independently selected from Cj^ alkyl; and 

35 

R is selected from the group consisting of halogen and R^*; 
R^^ is selected from the group consisting of hydroxy, alkoxy, and R^*; 
wherein R^* is selected from the group consisting of (g^cloalkjd, aryl and 
heterocyclyl, wherein said (ycloalkyl, aryl and heterocyclyl are substituted with -N(H)- 
X-R^' or -O-X-R^' and wherein; 

X is selected from the group consisting of: 

-(C=0)„-alkyl-; 

-(C=0)u-alkyl-NH.; 

-(C=0)„-alkyl-0-; 

-(C=0)u-alkyl-(C=0)v; and 

a covalent bond; and 

39 

R is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysacdiarides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or mate sugar protecting groups; and 

u and V are independently 0 or 1 ; and 

R"is unsubstituted phenyl or R^*; or 

a pharmaceutically acceptable salt, solvate, or prodrug thereof. 
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provided that at least one of R^*^ and R^' is R'*. 

227. A compound of Qaim 226 whaein R^' is phaayl substituted with -N(H)- 
X-R^' or -0-X-R^' wherein: 

X is selected fiom the group consisting of; 
-(C=0)u-alkyl-; 
-(C=0)u-alkyl-NH-; 
-(C=0)u-alkyl-0-; 

-(C=0)„-alkyl-(C=0)v; and 
a covaloit bond; and 

39 

R is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independently 0 or 1. 

228. A compound of Claim 227 wherein R^^ is phenyl substituted at the para- 
position with -N(H)-X-R^^ or -0-X-R^^ wherein: 

X is selected from the group consisting of: 

-(C=0)u-alkyls 

"(C=0)u-alkyl-NHs 

-(C=0)u-alkyl-0-; 

-(C=0)u-alkyl-(C=0)v; and 

a covalent bond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independently 0 or 1 . 

229. A compound of Claim 227 wherein R^^ is phenyl substituted at the meta- 
position with -N(H)-X-R^^ or -O-X-R^^ wherein: 

X is selected from the group consisting of: 
-(C=0)u-alkyls 
-(C=OValkyl-NH-; 
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-(C=0)u-alkyl-Os 

-(O=0)u-alkyl-(C=0)v; and 

a covalent bond; and 
R^^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
u and V are independently 0 or 1 . 

230. A compound of claim 227 wherein R^^ is phenyl substituted with a radical 
selected from the group consisting of: 





o 



OH OH 
OH OH 

OH OH 



OH 




OH 



OH 
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OH and 




OH 



231. A compound of claim 227 wherein: 

R^' and are independently selected from ethyl and n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and metiioxy. 

232. A compound of claim 227 wherein: 
R^Und R^ are n-butyl; 

R^^ is chloro; and 

36 

R is selected from the group consisting of hydroxy and methoxy. 

233. A compoxmd of claim 227 wherein: 

one of R^^ and R^ is ethyl and the other of R^^ and R^ is n-butyl; 
R^^ is chloro; and 

R^^ is selected from the group consisting of hydroxy and methoxy. 

234. A compound of claim 227 wherein R^^ and R^ are the same alkyl. 

235. A compoimd of claim 227 wherein R^^ and R^ are each n-butyL 
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236- A compound of claim 227 wherein one of and is ethyl and the other 
of R^ and is n-butyl. 

237, A compound of Formula DC: 



wherein: 

R'^ and R^^ are independently selected from Ci^ alkyl; and 
R"^^ and R"^^ are independently selected from the group consisting of hydrogen, 
alkoxy, and R"*^; 

wherein R"*^ is selected from the group consisting of cycloalkyl, aiyl and 
heterocyclyl, wherein said cycloalkyl, ar>d and heterocyclyl are substituted with -N(H)- 
X-R^ or -O-X-R"*^ and wherein: 

X is selected from the group consistmg of: 

-(C=0)a-alkyls 
-(C=0)a-alkyl-NHs 

-(C=0)a-alkyl-0.; 
-(C=0)a-alkyl-(C=0)b; and 
a covalent bond; and 
R"*^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides, wherein said monosaccharides, disaccharides, and 
polysaccharides may be protected with one or more sugar protecting groups; and 
a and b are independently 0 or 1; and 
R^^ is unsubstituted phenyl or R^^; or 
a pharmaceutically acceptable salt, solvate, or prodrug thereof; 



. R' 




2K 



2L 



IX 
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provided that at least one of R'*°, R** and R^^ is R'*l 

238. A (wmpovmdofCnaim 237 wherein R''' is phenjd substituted with -N(H)- 
X-R^ or -O-X-R^ vjdierein: 

X is selected from the group consisting of: 

-(C=0)a-alkyl-; ' 

-(C=0)a-alkyl-NHs 

-(C=0)a-alkyl-0-; 

-(C=0)a-alkyl-(C=0)b; and 

a coyalent bond; and 
R^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
a and b are independently 0 or 1 . 

239. A compound of Claim 238 wherein R*' is phenyl substituted at the para- 
position with -N(H)-X-R'** or -O-X-R'" wherein: 

X is selected from the group consisting of: 

-(C=0)a-alkyl-; 

-(C=0)a-alkyl.NH-; 

-(C=0)a-alkyl-0.; 

-(C=0)a-alkyl-(C=0)b; and 

a covaloit bond; and 
R^ is selected from selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
a and b are indq>endently 0 or 1 . 

240. A compound of Claim 238 wherein R''^ is phenyl substitoted at the meta- 
position with -N(H)-X-R'*^ or -O-X-R'*^ wherein: 

X is selected from the group consisting of: 
-(C=0)a-alkyl-; 
-(D=0)a-alkyl-NH-; 
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KC=0)a-alkyl-Os 
-(C=0)a-aIkyHO=0)b; and 
a covalent bond; and 
is selected fit)m selected from the group consisting of monosaccharides, 
disaccharides, and polysaccharides; and 
a and b are independently 0 or 1. 

241. A compoimd of claim 238 wherein R"^^ is phenyl substituted with a radical 
selected from the group consisting of: 




OH OH 




« OH 




OH OH 



OH 




OH OH 



OH 
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OH and 




OH 



242. A compoimd of claim 238 wherein: 

R and R are independently selected from ethyl and n-butyl; and 
R"*^ and R"*^ are independently selected from hydrogen and methoxy. 

243. A compound of claim 238 wherein: 
R^^ and R^^ are n-butyl; and 

R^ and R"^' are independently selected from hydrogen and methoxy, 

244. A compound of claim 238 wherein: 

one of R^^ and R^^ is ethyl and the other of R^^ and R^^ is n-butyl; and 
R^andR^^ are independently selected from hydrogen and methoxy. 

245. A compound of claim 238 wherein R^*^ and R^^ are the same alkyL 

246. A compound of claim 238 whra-ein R^*^ and R^^ are each n-but)d. 

247. A compound of claim 238 wherein one of R^^ and R^^ is ethjl and the other 
ofR^ and R^^ is n-butyl. 
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249. A compound of claim 238 wherein: 

one of R^'^ and R^^ is ethyl and the other of R^ and R^ is n-butyl; and 
B!^ and R"*^ are hydrogen. 

250. A compound of claim 238 wherein: 

one of R^ and R^^ is ethyl and the other of R^^ and R^^ is n-butyl; and 
R"*^ and R"^^ are methoxy. 

25 L A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula I according to any one of clauns 1 to 120, or a pharaiaceutically acceptable 
salt, solvate or prodrug thereof. 

252. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula in according to any one of claims 121 to 140, or a phaimaceutically 
acceptable salt, solvate or prodrug thereof 

253. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Foraiula V according to any one of clauns 141 to 162, or a pharmaceutically acceptable 
salt, solvate or prodrug thereof. 

254. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Formula VII according to any one of claims 163 to 225, or a phamiaceutically 
acceptable salt, solvate or prodrug thereof 

255. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
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Fonnula VIII according to any one of claims 226 to 236, or a phamiaceutically 
acceptable salt, solvate or prodrug thereof. 



256. A method of treating a hyperlipidemic condition in a subject comprising 
administering to the subject a therapeutically effective amount of a compound of 
Foraiula DC according to any one of claims 237 to 250, or a pharmaceutically 
acceptable salt, solvate or prodrug thereof. 

257. The method of claim 251 wherein the hyperlipidemic condition is 
atherosclerosis. 

258. A pharmaceutical composition comprising a compound of Formula I 
according to any one of claims 1 to 120 or a pharmaceutically acceptable salt, solvate 
or prodrug thereof, and a pharmceutically acceptable carrier. 

259. A pharmaceutical composition comprising a compound of Fonnula HI 
according to any one of claims 121 to 140 or a pharmaceutically acceptable salt, 
solvate or prodrug thereof, and a pharmceutically acceptable carrier. 

260. A pharmaceutica} composition comprising a compound of Formula V 
according to any one of claims 141 to 162 or a pharmaceutically acceptable salt, 
solvate or prodrag thereof, and a pharmceutically acceptable carrier. 

261. A pharmaceutical composition comprising a compound of Fonnula VII 
according to any one of claims 163 to 225 or a pharmaceutically acceptable salt, 
solvate or prodrag thereof, and a pharmceutically acceptable carrier. 

262. A pharmaceutical composition comprising a compound of Formula VIII 
according to any one of claims 226 to 236 or a pharmaceutically acceptable salt, 
solvate or prodmg thereof, and a pharmceutically acceptable carrier. 
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263. A phannaceutical composition comprising a compound of Fonnula IX 
according to any one of claims 237 to 250 or a phamiaceutically acceptable salt, 
solvate or prodrug thereof, and a pharmceutically acceptable carrier. 
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